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“Next to Myself 
I Like 
*B.V.D.’ Best” 














Good Fit and Good Feeling 


“B.V.D.” feels so good because it fits so well. And 
the good feeling that millions hold toward “B.V. D.” 
—the good feeling behind years of world-leading 
popularity — shows how men value better fit, 
cooler comfort and longer wear! 


How To Be 
Properly Fitted 
“B. V. D.” Union Suits are made 


in over sixty sizes, to fit men of DEMAND TO SEE IT’S “B.V. D.” 
widely varying builds. IT ALWAYS BEARS THIS RED WOVEN LABEL 


Be agp measured. Three 
simple encircling measurements , q 
—chest, waist and trunk—de- MADE FOR THE 
termine your proper size. If you 

have any difficulty in obtaining 

it, send ‘<4 oa measurements 

to the B. V. D. Service Bureau 

350 Broadway, New York, who tena eatin eel 


will be glad to advise you. 
The B.V. D. Company, Inc., New York 
“B.V.D.” 


Union Suit Sole Makers of “B.V. D.” Underwear 
Men’s $1.50 
Youths’ 85c ©1927 The B.V. D. Co., Inc. 


“B.V.D.” 
Shirts and Drawers 
85c the garment 








Extra large sizes obtainable 
at an additional charge 
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| ~ vie aly oe | everywhere 


by its ; aa appearance is as nothing 


in comparison with the de ight invariably inspired 
by the brilliant performance of the fa Salle 


Although production is large, the demand is so great 
that in equity and fairness, orders for the LaSalle 
are being filed and filled by (adillac-LaSalle 


distributors in the order in which they are received 


From $2495 to $2685—f. o. b. Detroit 


CADILLAC MOTOR CAR COMPANY 


DIVISION OF GENERAL MOTORS CORPORATION 
DETROIT, MICHIGAN OSHAWA, CANADA 


La SALLE 


[ANU FACTURED * COMPLETELY * BY *THE *CADILLAC 4 MOTOR’ CAR * COMPANY ’ WITHIN 4 1TS *OWN * PLANTS 


IS] This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8 
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In This Single Issue We Publish More Than 250 Articles 
Depicting the Latest Achievements and Discoveries 
in the World of Science and Invention 




















Explorations 

Explores Natural Bridge in Sling . 14 
Relics of Ice Age Americans—? . 38 
Pygmy Heater’ Back with Trophies 51 
Navy Mapping Southern Seas . . 54 

World’s Oldest Book at Last De- 
ciphered. . . 62 

Health and Hygiene 
New Anaesthetic Tested at os, Gee 
Blood Has Daily Tide . . . . 39 
Alcoholic Rats and Heredity 1 SSD 
Heartbeat Like Cannon’s Boom ._ 51 

New Invalid’s Chair Propelled by 
Motor. . : 52 
Hormone Makes Hearts Beat. . 55 


How Cool Should a Theater Be? . 55 
Do You Know Your Body Area? . 55 


New Earphone Aids Deaf . . . 56 
Exercising on Halfa Bicycle . . 57 
Epidemics Mild or Severe . . . 58 


Hints for the Mechanic 


Quick Way to Draw Screw Threads 109 
Using a Shaper to Cut Internal Key 


Seats. . 110 
Assembling Pipe Wrench with Aid 

of Paper Wad . ry Ves PALS 
A “Keeper” for Numbering Sets . 112 
Controlling a Searchlight from Mo- 

torboat Cabin . ~ was 
Small Soldering and Glue Kit. 113 


V-Rest on Micrometer Holds Small 


Wor 114 
Welded Steel Bracket Replaces 

Casting . , 115 
Tool Removes Gib Head Keys «ANS 
Auxiliary Support for Work Held in 

Vise . 116 
Bending Tongs and Spring Clamps 

for Tin Shop ere 5 116 
Centering Key-Seat Cutters. . . 116 
Cutting Pulley Oil Grooves ._. 116 
Simple Center Gage for Drill Points 117 
Compensating Blocksfor Vise . . 118 
Cleaning DeviceforShaft . . . 118 
Redwood for Ship Models . . . 118 


Ideas for the Handy Man 


A New Way to Hide Wallboard 


Joints. : TT 
Turning Wooden Segments ce ep 
The Latest in Block Puzzles . . 78 
New Fishing Rods for Old .. 80 
How to Replace an Old Electric 

Light Bracket with a Sconce . . 84 
A Circular Saw Attachment for Your 

Tool Grinder. 86 
How to Hold a Spokeshave Blade for 

Sharpening . : 87 
How to Refinish Your Floors . . 88 
Neat Bookcase Joints. 90 
Builds Wavelike Stand for Galleon 

Model_. 91 
Rubber Band Tractor is Amusing 

Toy 91 
Gime ‘for Wood Turning Lathe 

Save Stooping .. : 93 


> “Dustless’ Door Mat . .; . 97% 
You Can Build a Viking Ship . . 98 
Toy “Sub” Dives and Rises. . 100 
Blueprints for Your Home W ork- 

shop. . 101 
How to Repair Amber Rim Eye 
Glasses. . 102 
Fret-Sawed Plant Sticks. . 103 
Easily Made Baseball Game for 
Young Children... ‘ 103 
Boy’s Play Arbor. . . . . . 104 
How to Purify Shellac... 105 
Wooden Monkey Performs Balancing 
Stunts. . . 107 
Applying Lacquer to Metal. . . 107 


A Ball-Bearing Merry-Go-Round . 108 
Footstool like Old Treasure Chest . 108 
Making Wooden Joints Watertight . 108 
Child’s Desk Built into a Chair. . 126 
Parrot Feathers Decorate Unique 
Sewing Tray . 126 
Wall Cabinet w vith Shaving Shelf. . 128 
Your Home Workshop Problems 


Solved by Experts... 128 
Transferring Pictures on Glass and 
Poretiaiga . . 5s + tl lw lt 18 


Laboratory Discoveries 


Invents Amazing Electric Relay . 26 
Will New Tests Solve Shenandoah 
Mystery? ’ : 38 
Science ‘‘ Hears”’ the Atom ~ « « $9 
Science Weighs a Mountain. . . 46 
New Element Isolated .. 46 
Amazing Electric Instrument Meas- 
ures Tiny Current . . . 88 
Bees Stupid, Scientist Finds. . 54 
Invisible Rays Solve Crime . . . 58 
Measures Huge Volcano’s Heat. . 58 


New Processes and 


Inventions 

Vacuum Cleaner for Railway Tracks 15 
New Yacht Built Like Zeppelin. . 15 
Searchlight Gun “Shoots” Pictures 

on Clouds .. . 15 
Longest Power Transmission Near. 26 

“Mercy Bullets” Stun, Not Kill . 38 
Radium Tellsthe Time . . . . 39 
Aluminum Made from Clay. . . 47 
Device Takes Telephone Message . 47 
Wool Made from Pine Needles . . 47 
Now—Ball-Bearing Trains . 48 
You'll Soon Be Phoning This W: ay! 48 
Canadian Police Signal System . . 50 
New Steel Defies Nicks . . . Jl 
Pre-Cast Rings Build Stacks . . 52 
Waterproof Dress Forestalls Sudden 

Showers... 52 
New Indoor Golf Game Like Bil- 

liards. 52 
New Fuel Made from Ashes and 

Shavings. 52 


Duplicates Criminal’s Fingerprints 53 
Repeating Phonograph Plays for 


Gt Serer aoe 
Novel Cigarette Case Carries 

Matches. . . 
Lantern Built into Handy Cane . 53 


New House Put — with 





Pointers on Brushing Lacquers . . 94 4 


» Wrenches 








53 } 


- Color Piano Has 6,000 Lamps 54 
Propeller Fins Speed Up Ships . . 55 
Mechanical Washer Cleans Golf Balls 56 
Novel Typesetting Machine . 56 
New Compact Metal Rule 56 
Device Checks Golfer’s Swing . . 56 
Free-Bottom Boat Needs No Chan- 

nel . .. se ee OE 
Fireman’s Safety ‘Lamp Runs on 

Flashlight Batteries . 87 
New Overalls Have No Buttons! . 57 
Loudspeaker Replaces Inter-Office 

Phone. : 57 
Washing a Train by Machine . . 58 
Gasoline from Lignite Achieved . 58 


New Devices for the Home 
Electric Servant _— Cream, Beats 


Eggs. . 60 
Novel Can Opener se « » « 
Compact Clothes Rack . . . . 60 
Mixes Pie Crust . . . . . . 60 
New Cigar Lighter .. . 60 
Makes Your Tub a Shower Bath . 60 
New Dishwasher Makes Own Suds 60 
Handy Electric Hot-Plate . . . 60 
Beats Eggs by Water Power . . 61 
Ironing Board in Kitchen Table . 61 
Magic Silver Cleaner. . . . . 61 
Milk Bottle Cap Pours . 61 
Hand Di-_hwasher Has Spinning Elec- 

_ trie Brush .. 61 
Two Can Openers in One. . 61 


Electricity Keeps Your Air Moist . 61 
New Home Ice Machine. . 61 
Curved Heavy-Duty Kitchen Shears 61 


Photography 


Gets $1,000,000 for Photo Invention 15 
Automatic Aerial Camera Almost 


Human . . . 56 
Novel Camera Aids Sculptor « ~ 8 
Radio 
More Antennas, Weaker Signals . 39 
Quartz Motor Run by Radio . . 54 
Magnetized Area Fine for Radio . 59 
Radio Set for Aviators. . 59 
Solving the ““C” Battery Problem . 64 
Don’t Burn Wi iring ar . . 64 
How to Stop ‘ ‘Motorboating’ fi. «x OR 
Light for Your Dials. . . . . 64 
Wire Skinning Pliers. . . . . 65 
Try Thisto Improve Tone . . . 65 
To Increase Selectivity . . 65 


Cutting Out Electrical Interference 65 


Unusual Facts and Ideas 


New Speedboat Record . . . . I4 

Blowing Up a Rumboat ._. 15 

Great Hudson Tunnel U ndergoes 
Health Tests . . 37 


No “Criminal Type,” Survey Shows 38 


Continued on 
Page 143 

































































































































































HEAR 
ELECTRONS 
"JUMP! 


“Do electrons jump? 
We talk about quadril- 
lions of them per second 
leaping across from the 
filament of the plate of 
a Radiotron, when you 
are listening to a lec- 
ture. But these parti- 
cles are so tiny that no 
microscope could make 
them visible—not even 
a thousand of them 
clustered together! 


They cannot be seen. 
But in one of the Radio- 
tron laboratories there 
is an interesting device 
with which they can be 
heard. A delicate am- 
plifying system and a 
loudspeaker do for the 
ear what the micro- 
scope cannot do for the 
eye—they reveal the 
actual existence of the 
electron. You hear it 
hit the chamber. 





This device is but one 
of many fascinating ma- 
chines built in the lab- 
oratories of ‘pure sci- 
ence’” where research 
carries forward our 
knowledge of the vacu- 
um tube and its action. 
When you buy an RCA 
Radiotron, you have 
the benefit of this re- 
search, in the fine per- 
formance of the tube in 
your set. 





There is a Radiotron 
for every purpose. Look 
for the RCA mark to be 
sure it is genuine. 










RADIO CORPORATION 
OF AMERICA 


New York Chicago 
San Francisco 























POPULAR SCIENCE MONTHLY 


The new radio 
is clearer 


try this improvement 
on your old set 


Most people want radio music loud enough to fill 
a room. But on many sets, this volume of tone 
cannot get through the last audio stage without 
getting badly distorted, But you don’t hear this 


blurred music so much today. 


Since RCA developed the power Radiotrons, 
they've been adapted into new sets. Make the 
same change in your old set. Let the big volume 
through clear-and true-toned—without distortion. 
Put in one. power Radiotron in the last stage, 


and clear up the tone! 





MADE 





Bring your storage battery set up-to-date with 
a power RADIOTRON UX-171 Of UX-112. 


a detector RADIOTRON UX-200-A 


and RADIOTRONS UX-201-A for all-round quality. 
Bring your dry battery set up-to-date with 


a power RADIOTRON UX-120 


and RADIOTRONS Ux-199 for all-round quality. 


BY THE MAKERS OF THE rapiorally 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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ETHYL GASOLINE 
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knocks out that” knock”. 


..turns carbon into power 





What Ethyl Gasoline will do 
in your own automobile 


1 it will end all carbon trouble and 
make carbon formation an asset. 


As carbon forms, both temperature and 
compression (pressure) are increased. Ethyl 
Gasoline neutralizes the higher temperature 


and the increased compression becomes 
increased power. 


2 It will give you more power, particu- 
larly on hills and heavy roads. 

3 It will make your engine operate 
more smoothly. 

4 It will reduce gearshifting. 


5 It will increase acceleration, making 
your car easier to handle in traffic. 

6 It will eliminate “knocking” under all 
driving conditions. 

7 It will reduce vibration and engine 
wear and tear. 

8 It will save the expense of carbon 
removal. 


9 It will give you more power from 
each gallon of fuel that you use. 


" sHoRT, the advantages of Ethyl 
Gasoline over regular gasoline are so 
marked as to make the small premium it 
costs a real economy. 











ANTI-KNOCK 


er OMPC UND S 
Css] 

] CORPORATION 

3 NEW YORK, U-S-a 


T is important that you differentiate between Ethyl 
Gasoline and other “anti-knock” gasolines. Ethyl 
Gasoline is the on/y fuel which eliminates “knocking” 
under a// conditions, thereby making present day auto- 
mobiles perform more efficiently. 


It was developed by General Motors Research Labora- 
tories after 8 years of scientific research which resulted in 
these two important discoveries: 


1 That “knocking” is an inherent characteristic of ai/ gasolines. 
What had previously been called a “carbon knock” or 
“ignition knock” or “engine knock” is in reality a fuel 
knock, due to the too rapid combustion of gasoline in the 
cylinders. 


2 That “knocking” could be completely eliminated in gasoline 
by the addition of Ethyl Brand of Anti-Knock Compound. This 
ingredient was discovered by General Motors research en- 
gineers after experimenting with more than 33,000 chemical 
compounds, 


O SUPERIOR is Ethyl Gasoline to other so-called “anti- 

knock” fuelsthat it has been adopted wherever unusual 
performance by a gasoline engine is required. ‘That is why 
the United States Navy uses Ethyl Gasoline in its latest 
types of airplanes. That is why Ethyl Gasoline is used by 
the racing car drivers who are setting up new records. 


Ethyl] Gasoline is available throughout the United States 


and Canada through leading oil companies and responsible 
jobbers. It is sold at pumps which display the “ETHYL” 
trade mark shown below. 


ETHYL GASOLINE CORPORATION, 25 Broadway, N.Y. 
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for a YOUNG MARRIED COUPLE 


By WALLACE AMES, Financial Editor 


HE Financial Department's 

mail at the Poputar ScIENCE 

MonTHLy Office contains many 

letters relating to interesting 
financial plans and problems such as 
everyone confronts. We are yielding 
to the temptation to publish one of 
these letters together with our reply 
as we believe the subject will stimu- 
late the thoughts of every reader who 
is seeking a sound program for his 
personal Scan. 

Because of the personal nature of the 
following letter the identity of the 
writer has been purposely deleted. 

Mr. Wallace Ames, 
Financial Editor, 

Popuar ScieENcE MonrTHLY, 
New York City. 

Dear Mr. Ames, 

My wife and I would appreciate 
your advice and suggestions in our 
financial situation. In order that you 
may be familiar with our case it is 
necessary to give you some personal 
facts. 

I am thirty-two years old and have 
been married three years. Until now 
my salary has been $6,000 a year, but 
I have just been advanced to a higher 
position at a salary of $8,000 with an 
opportunity of an annual bonus of 
$500 to $1,000. 

In the past, both before and since I 
was married I notice that soon after 
every increase in income my expenses 
grew up to it so that to date I have not 
accomplished much of anything to- 
wards future financial independence. 

We have been getting along com- 
fortably on $6,000 and my wife and I 
are very anxious to make this new in- 
crease in income be the beginning of 
real worthwhile financial progress. 


§ ea far we have laid by $1,000 
and I am carrying $10,000 life in- 
surance. Without stinting we can 
save and inves: $2,000 to $2,500 a year 
from now on. If not asking too much, 
would you be good enough to write 
me suggesting the plan or program 
that you think a young married couple 
. Should follow under the circumstances 
I have outlined. 
Here is Mr. Ames’ reply to the above 
letter: 
It is a pleasure to assist you in the 
formation of a sound getting ahead 
program. Judging by the information 


contained in your letter you are ideally 
situated to carry out what we term 
the Four-Square Financial Plan. 
The four parts of this plan are the 
following: 
1. Adequate savings bank balance 
for emergencies; 
2. Adequate life insurance pro- 
tection; 
Home ownership; 
Sound securities for indepen- 
dent income. 


4. Ww 











A Service for 


Readers 


THIS Financial Department is 
to help readers in the estab- 
lishment of proper financial pro- 
acme at the beginning of their 
usiness Careers; it assists those 
who have accumulated money in 
the proper investment of it. 
The Editor of this Department 
is an authority on investment 
matters. He is ready to aid 
in personal investment problems. 
_Advice will be gladly given re- 
* garding the proper investment of 
Soade and proper plans of saving. 
Address your inquiries to 
Wallace Ames, Financial Editor, 
POPULAR SCIENCE MONTHLY, 
250 Fourth Avenue, New York. 
While investments obviously 
cannot be guaranteed by. the 
Publisher, every effort will be 
made to insure that only ad- 
vertisements of absolutely re- 
liable companies are accepted. 





























In the first place we suggest that 
you leave the $1,000 you now have in 
the savings bank where it will draw 
4% compound interest. This will give 
you available cash for any ordinary 
emergency or special purpose. 

Next in logical order is life insur- 
ance. Your present insurance line, 
amounting to $10,000 would at 5% 
yield your wife an annual income of 
$500. This is not adequate. If you in- 
crease your insurance to $50,000 your 
wife would have an income (at 5%) 
of $2,500 in the event of your death. 
While this sum is less than each of 
you now spend to live we would 
consider it adequate protection. 

At age 32 ordinary life insurance 
costs about $16.25 a thousand (divi- 
dends deducted) or $650 a year for 


$40,000 additional insurance. We he. 
lieve you would find it convenient to 
take out several policies so arranged 
that you could pay about $54 each 
month in premiums instead of havin 
larger sums come due less often. 

After paying insurance premiums 
you have approximately $1,800 a year 
for investment. Of course you should 
anticipate owning your home. If you 
plan on one valued at $15,000 to $18,- 
000 it would require a cash investment 
of say $9,000 in addition to the mort- 
gage. With this in view invest $150 
a month for five years in securities 
maturing in five years. You should 
then have, including interest earned, 
about $10,000 to $10,500. This fi- 
nances your home purchase and leaves 
a starter for a long-term security buy- 
ing program. 


Ts fourth step in your four-square 
financial program is to acquire 
sound securities for permanent inde- 
pendent income. For this purpose you 
simply continue to invest $1,800 an- 
nually ($150 a month) the same as 
you first did to buy your home. If you 
devote the first five years to home buy- 
ing there remain thirteen years before 
you are fifty. Let us see what you can 
accumulate by that time. 

According to the table published in 
the booklet of one investment banker 
$150 a month invested in their 64% 
bonds builds a total worth of $36,595 
in thirteen years, of which sum $13,195 
is interest. Another bond house pub- 
lishes a table of results of systematic 
investing which shows that $150 a 
month invested in bonds yielding an 
average of 6% will amount to $43,567 
in fifteen years. (The figures in this 
table are in five-year periods only so 
Wwe Cannot ascertain the exact accumu- 
lation in thirteen years.) 

Of course it is impractical to estimate 
down to the dollar how much you may 
accumulate over a period of years. 
But it is safe to approximate that in 
thirteen years, or by the time you reach 
fifty years of age, you may own $36,- 
000 to $37,000 of bonds. 

On the basis of the general plan 
outlined we would estimate your f- 
nancial worth at fifty years of age as 
follows: 

Equity in home......... $ 9,000 


Securities owned........ 36,000 
Cash value of $50,000 life 
ee 13,000 
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Ret ive 
in | 5 years 


on your Present living Budget 


Follow the definite plan given in this 
book, and your financial independence 
is won. 


The plan works just as surely, whether 
you are now earning $1,000 or $100,000 
a year. 


The way is certain—each step plainly 
indicated and absolutely safe—inde- 
_pendent of luck, business genius or 
speculation. 


Every fact has been harvested out of 
the 46 years’ experience of Cochran & 
McCluer in the first mortgage invest- 
ment banking business. 


The plan is so simple, anyone can 
understand it—so definite anyone can 
followit—andsocertain, noonecan fail. 


In addition to the Financial Independ- 
ence Plan and the unique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
good things of life, both while build- 
ing your independent fortune and after 
you have attained it. 


We invite the most skeptical to read 
this plain, straightforward, interesting 
book. 


Phone, call or send coupon. We em- 
ploy no salesmen, therefore none will 
call. 


. 

§ Cochran & McCluer Co. 1 
§ 46 N. Dearborn St., Chicago, Ill. g 
; Please send me, without obligation, @ 


your book, ‘‘Behind The Scenes g 

. Where Bonds Are Made.”’ ¥ 
mail 
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Cochran &MCluer Co. 


46 North Dearborn Street 
1109 Bryn Mawr Ave. 4613 N. Lincoln 











Construction of Small Alternating 
Current Motors 
By PROF. A. E. WATSON 


Brown University 


This book contains complete 
instructions for building small al- 
ternating current motors in several 
sizes. ‘The designs will be found 
in harmony with those of the very 
best manufacturers and they can 
be worked out by the amateur for 
making useful instruments. 


Fully Illustrated. Price, $1.50 


POPULAR SCIENCE MONTHLY 
New York City 


250 Fourth Ave. 
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A Four Square 
Financial Plan 


(Continued from page 6) 
Savings bank balance in- 
cluding accumulated in- 


Total financial worth... .$60,000 


We strongly recommend that you 
start the four-square financial plan 
and adhere to it as closely as possible. 


To Help You Get Ahead 


© see Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 


How to Build an Independent Income(1927 
Edition )—Describes a plan for buying 64% First 
Mortgage Bonds by payments of $10 or more a 
month, and shows the results that may be ac- 
complished by systematic investment. Address: 
The F. H. Smith Company, Smith Building, 
Washington, D. C. Ask for Booklet 75. 


The House Behind the Bonds reminds the in- 
vestor of the importance, not only of studying the 
investment, but of checking up the banker who 
offers it. Address: Fidelity Bond & Mortgage 
Co. 1188 New York Life Building, Chicago, III. 


Behind the Scenes where Bonds Are Made 
tells how you can retire in fifteen years and have 
an income equal to your present living budget. 
This booklet can be secured by writing to 
Cochran and McCluer Company, 46 North 
Dearborn Street, Chicago, Ill. 
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ANS: KEEPING: FAITH 


‘Assurance 


Life is full of promise when 
hearts are young. A good time 
to insure fulfillment by inaugu- 
rating a definite savings plan. 


Fidelity’s booklet, “The House 
Behind the Bonds,’ will help 
you. It explains the importance 
of buying first mortgage invest- 
ments secured by the right kind 
and amount of physical prop- 
erty; and how the reputation 
of the issuing bond house con- 
tributes to this safeguard. 





Whether or not you contemplate 
purchase of Fidelity 644% Guar- 
anteed Bonds, send for this book- 
let. Nocharge and no obligation. 
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SAFE BONDS 
in Saf Cities --- 





that pay you 
on investment funds 
or monthly savings 


ODERN, income-producing 

property offers exceptional 
security to the first mortgage in- 
vestor, because the income from 
the property provides a constant 
source of funds from which interest 
payments can be made promptly, 
and a substantial part of the prin- 
cipal paid off each year. 


It is such security as this, located 
in important and thriving cities. of 
the United States—cities where 
rental demands are well established 
and where real estate values and 
economic conditions are sound— 
that protects your investments in 
SmitH Bonps. 


Now you can get a 614% return, 
with this strong security, and with 
safeguards that have resulted in 
our record of 


No Loss to Any Investor 
in 54 Years 


SmitH Bonps, in $1,000, $500 and 
$100 denominations, are sold out- 
right for cash or under a plan that 
pays the full rate of bond interest— 
614%—or regular monthly pay- 
ments of $10, $20, $50 or more. 


Mail the form below for our book- 
lets, “Fifty-Four Years of Proven 
Safety” and ‘How to Build an 
Independent Income.”’ 


THE F H. SMITH Co. 


Founded 1873 
SMITH BLDG., WASHINGTON, D.C. 
285 MADISON AVE., NEW YORK,N. Y. 


CHICAGO PHILADELPHIA BOSTON’ ST. LOUIS 
PITTSBURGIi BUFFALO MINNEAPOLIS ALBANY 





Ne Resid soe aicsieal nates tacimicetiaadauatiectadteuysptoueute 75-22 
J.U.MENTEER President ee INCORPORATED 1913 
660 Chemical Bldg., St. Louis 
1188 New York Life Idg , Chicago Address eecccccccccccccccccesece 
378 Colorado Nat'l Bank Bidg., Denver 
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© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 













Dozens of letters, asking 
what equipment is approved, 
come to the Institute daily 


O AID readers in their buy- 

ing problems, to determine 

that only reliable products 

were being advertised and to 
make Popuztar ScieNcE MoNTHLY a 
still better magazine—these were the 
three aims the publishers had in mind 
in establishing the Popular Science 
Institute of Standards. 

The Institute has been functioning 
three years now and these aims have 
been realized to an even greater extent 
than was expected. The fact that 
eleven thousand readers have come to 
the Popular Science Institute of Stand- 
ards for advice in buying radio, tool 
and oil burning equipment shows that 
there was a real need for such a buying 
service as the Institute offers.. Prod- 
ucts offered for advertising have been 
carefully investigated with the result 
that iivescising space has been re- 
fused to numerous concerns manufac- 
turing equipment that failed to meas- 
ure up to the rigorous standards of the 
Institute of Standards. And, in con- 
tacts with readers, comments are 
repeatedly made on the improvement 
and raised standard of the magazine. 

At the time that the Institute was 
established, it was recognized that a 
staff of experts and the expenditure of 
considerable time, ingenuity and mon- 
ey would be necessary. Under the 
direction of Professor Collins P. Bliss, 
who is head of the mechanical engi- 
neering department and director of 
testing laboratories at New York 
University, a group of engineering and 
electrical experts have been con- 
stantly working. Their first problem 
was to devise tests and testing equip- 
ment. Practically nothing had been 


POPULAR SCIENCE MONTHLY 


What 


done along the 
lines of radio and 
tool testing previ- 
ously, no appara- 
tus had been de- 
signed with which to make such tests, 
nor had standards of efficiency been es- 
tablished.. Ingenious and thorough test 
methods were worked out which have 
made it possible for the Institute to 
definitely + ogg reliable, dependable 
equipment from equipment of ques- 
tionable worth. All this required 
more thought, labor and apparatus 
than was first estimated, but it has 
enabled the Popular Science Institute 
to answer definitely the question: 
“Will the tool or radioequipment give 
satisfactory service to our readers?”’ 

In the case of oil burners, just as 
definite information has been obtained 
in a different manner. It was found 
that it was not feasible nor practical 
to test this type of equipment. To get 
authoritative information on the sub- 
ject, it was necessary to question home 
owners who had been using an oil 
burner for one or more years. So 











© 
Poputar Science Monthly 
GUARANTEE 


The above seal on an advertisement 
indicates that the products referred to 
have been approved after test by the 
Popular Science Institute of Standards. 

Poputar Science MontHLy — 
tees every article of merchandise ad- 
vertised in its columns. Readers who 
buy products advertised in Poputar 
Science MontHiy may expect them 
to give absolute satisfaction under 
normal and proper use. Our readers 
in buying these products are guar- 
anteed this satisfaction by Poputar 
Science Montuty. THE PuBLIsHERS 
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THOUSANDS 
DID —~ 


Who Were Buying Radio, 
Tools and Oil Burners 


Poputar Science MOonrHLy sent in- 
vestigators into 1500 homes all over 
the country. Then 1500 other oil 
burner owners were questioned by 
mail. The combined results were tabu- 
lated and chartered, giving a clear pic- 
ture of the findings. 

As a result, the Popular Science In- 
stitute of Standards knows more about 
domestic oil burners on the market 
and the degree of satisfaction the dif- 
ferent makes are giving than any other 
organization in the country. Not only 
Popular Science readers, but hundreds 
of other prospective oil burner owners 
who have heard of the survey, have 
made their selection of a burner on 
the Institute’s advice. There is no 
charge forsuch service but information 
must be given on the size of the house 
to be heated, its heating system, annual 
coal consumption, and as to whether 
gas and electricity are installed. Such 
information is essential if the Institute 
is to advise authoritatively. 


BK TO the principles by which the 
Institute is governed, it must, 
and does, present only the actual 
facts discovered. It is ie this reason 
that its findings are entirely unbiased 
and have no relation whatever to the 
advertising side of the radio, tool and 
oil burning industries in connection 
with Poputar Science MonrTHty. 
The Institute of Standards approves 
on the evidence presented by its tests 
and investigations and those are made 
as extensive as is necessary to bring 
out the truth regarding a product. 

The Institute’s advice is at the dis- 
posal of every reader who is buying 
radio, tool or oil burning equipment. 
For lists of such products that are 
approved, and for other information, 
i ie the Popular Science Institute 
of Standards, 250 Fourth Ave., New 
York, N. Y. 
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Steel Makers | 


use /ycos-the§ 


HE making of steel and steel products has become a “fine art” through the intro- 

duction of exact control and regulation of heat. From the first smelting of the iron 

ore to the making of fourteen inch navy guns or the hair spring of a wrist watch 
the steel is constantly going through heat treating processes. And Zycos Instruments for 
Indicating, Recording and Controlling of heat are in constant use for eliminating spoilage 
and insuring uniformity of quality that is the essential of mass production. 

Zycos Instruments are the Sixth Sense of the Steel Industry—and every other industry 
where heat processes are used. Zycos Instruments insure the accuracy of automatic control. 

Whether you make steel by the ton or bread or paint or perfumery or phonograph 
records or any other product that requires heat treatment in its making you can use 
Jycos “Sixth Sense” in your plant. 

ZJycos Engineers have effected substantial economy for manufacturers in every line of 
industry by applying the Zycos “Sixth Sense.” Whatever your problem in the indicating, 
recording or controlling of heat, there is a Zycos Instrument to serve you. Write us for 
literature on any instrument, or type of instrument, and it will be sent promptly. Or, if 
you prefer, our engineers will consult with you on the application of the Jyeos Sixth 
Sense in your plant. 


faylor Instrument Companies 


Main Office and Factory 
ROCHESTER, N.Y. - - U.S.A. 


Canadian Plant: %cos BUILDING, TORONTO 
SHORT & MASON, Ltd. Manufacturing Distributors in Great Britain 
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for the Home 


Tycos Office Thermometers 
An aid in promoting human effi- 
ciency. 
Bycos Bath Thermometers 
To enable you to get the most good 
from your bath. 
Taylor Home Set 
Bake Oven Thermometer, Candy 
Thermometer, Sugar Meter. The 
secret of accurate results in cooking. 
Tycos Wall Thermometers 
To help you maintain a tempera- 
ture in your house conducive to 
good health. 
Taper Quality Compasses 
To show you the right way in un- 
familiar country. 
Zycos Fever Thermometers 
A necessity in every home. 

Tycos Stormoguide 
Forecasts the weather twenty-four 
hours ahead with dependable accu- 
racy. 

Dycos Hygrometer 

To enable you to keep the humidity 
of the atmosphere in your home 
correct at all times. 


Tycos 
for the Medical 


Profession 


Tycos Sphygmomanometer, Pocket 
and Office types. 

Zycos Urinalysis Glassware. 

Zcos Fever Thermometers. 

Your dealer will show them to you. 


Ask us, on a postal, for booklets 
on any of the above 


Write for Bulletin 
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Dependable 


“B” and “C”’ Power 
Ample Voltage—Self-Adjusting— Quiet 


After two years of intensive development, Grebe 
has produced a power unit that is: 


Durable—Designed and built for long, reliable service by a 
company that has made superior radio apparatus for over 
seventeen years. Its ample power reserve brings out the 
best tones in your set. “C” voltages automatically adjusted 
for changes in “B” voltages. 


Quiet—No “motor-boating”, hum,or noises from variable vol- 
tage contact adjustments. Shielded against outside impulses. 


Send for Booklet PE telling about 


Type 671 this new Grebe product 


for 5 and 6 : 
tube receiv. A+H. Grebe & Co., Inc., 109 West 57th St., New York City 
ers; 110 volts Factory: Richmond Hill, N. Y. 

60 cycles A.C. Western Branch: 443 So. San Pedro St., Los Angeles, Cal. 


The Oldest Exclusive Radio Manufacturer 
© 





TRADE MARK 
REGUS. PAT.OFF. 
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An epoch-making event—the 
first demonstration of tele- 
vision between Washington 
and New York, when Secre- 
tary of Commerce Herbert 
Hoover spoke to a New York 
audience that saw him as he 
talked. This picture was trans- 








mitted by wire during the test 


elevision —— At Last! 


How Science Achieved the Greatest Invention Since 
Aviation, the Conquest of Space by Human Eyes 


By EDGAR C. WHEELER 


FEW weeks ago a New York 
motion picture theater was 
running a fantastic film of life 
in a great city a hundred years 
hence. Among other fancies, it showed 
men of the future looking into distant 
Be over the telephone. As the audience 
was leaving the theater, two men were 

Overheard discussing the picture. 

“This idea of long distance sight. is 
‘titertaining enough,” said one, “but it 
wil never happen. The thing is im- 
possible.” 
_ “The inventors can talk about it all 
they want,” the other agreed, “but they 
‘fan never make it work. It’s just a 
~ Had these men known it, at that very 
_ Moment a group of sixty men in a great 
Wesearch laboratory a few blocks away 
‘Were actually seeing the “dream” come 

ie. ‘They were witnessing a thrilling 

monstration of the first practical 

m of television, developed after 

s of research by scientists of the Bell 
lephone Laboratories. 

sixty men looked into a magic 

teen. What they saw was the animated 

ace of Herbert Hoover, Secretary of 

vommerce, shot across miles of wire with 

me speed of light, talking to them from 

E telephone desk in Washington. They 

iw his lips move to form each word. 

Today,” he was saying, as his distant 


eyes looked into theirs, “‘we have, in a 


sense, the transmission of sight for the 
first time in history. Human genius has 
now destroyed the impediment of distance 
in a new respect and in a manner hitherto 
unknown. Today there has been created 
a marvelous agency for whatever use the 
future may hold.” 

Again they looked into the screen. This 
time there shone the cheery face of a 
telephone girl at her switchboard in 
Washington. Other faces appeared in 
turn, and from their lips came spoken 
words. Telephone officials in New York 
chatted face to face with colleagues in the 
national capital. Friends smiled across 
the miles. Long distance vision by wire 
at last was a fact! 


TILL greater wonders followed. Vision 

by radio, likewise, was suddenly 
changed from fancy to reality. From the 
high antenna of experimental radio 
station 3XN maintained by the American 
Telephone and Telegraph Company at 
Whippany; N. J., living images leaped 
across the ether and landed on the screen 
before which the sixty sat spellbound. 
The form of a black-faced comedian, 
transformed into radio waves for an 
instantaneous flight across space, ap- 
peared on the screen while his jokes were 
made audible by a radio loudspeaker. A 
woman in the Whippany studio gave a 


humorous dialect talk. The studio an- 
nouncer appeared “‘in person.” 

So came television—the first really 
epoch-making invention since the creation 
of the airplane a score of years ago. Asa 
scientific achievement it was as momen- 
tous to the world as were Alexander 
Graham Bell’s first words over the wire, 
or the flight of Marconi’s famous letter 
**S” across the ocean. Moreover, its 
development was typical of the new era in 
invention—an era when creative men no 
longer labor single handed to perfect 
their ideas, but join forces in systematic 
research and experiment to solve a 
difficult problem. 


OR television was not the achieve- 

ment of any one man. It was the 
work of a whole group of scientists and 
engineers in the Bell Laboratories, each 
tackling a special phase of the problem, 
and all coérdinating their efforts toward 
the final goal. Their amazing success is 
not to the glory of any individual, but 
rather is a tribute to the effectiveness of 
modern scientific research. 

At this moment the same group of men 
are laboring to make their creation useful 
throughout the world, of practical value 
to us all. On the day following the first 
demonstration, the television invention 
was| sent back to the Bell Laboratories 
with three terse words of instruction from 
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PHOTO-ELECTRIC CELLS CONVERT LIGHT 
FROM MAN'S FACE. INTO ELECTRIC 
IMPULSES" 
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How living images are 
transmitted by radio 
under the system de- 
veloped in the Bell 
Laboratories. The ap- 
paratus above  trans- 
forms light waves into 
electrical impulses which 
are hurled across space 


the officials of the Telephone Company: 

“Condition for commerce.” 

That means but one thing: 

Before long, beyond doubt, we shall see 
distant men and events by radio as we sit 
in our homes, as clearly as we now listen 
to far-away voices and music. Wherever 
we live, we can watch the face of the 
President of the United States as he de- 
livers an address. Baseball and football 
games, horse races, boxing matches will 
transpire before our eyes electrically 
almost as convincingly as if we were 
watching them from the grandstand or 
the ringside. 

The spoken drama, vaudeville, the 
opera, will be staged by the fireside, as 
surely as the comedian in the radio studio 
at Whippany recently put his act across 
the ether. 

It is even possible that in some future 
war scenes on the battle line will be 
witnessed by the folks back home, while 
armies will enlist the eyes of radio to spy 
upon the enemy on land and sea. 


GAIN, it is entirely possible that be- 

fore many years, when we talk over 

the telephone, we shall see the speaker at 

the other end of the line. A business man, 

at his desk in Seattle, will “‘look up” 

another business man in Chicago as 
readily as he now “calls him up.” 

These prospects are the more amazing 
when you consider that up to the very 
day of that first successful demonstration 
many eminent scientists were decidedly 
skeptical about television. For years 
inventors had dreamed of it, but the 
obstacles involved made it seem next to 
hopeless. In recent months at least nine 
individuals and companies in America 
and Europe have been at work on the 
problem. Outstanding among these have 
been John L. Baird, young Scotch in- 
ventor; Dr. E. F. W. Alexanderson of the 


RADIO VISION TRANSMITTING STATION 


500 - CANDLEPOWER 
ARC LIGHT . 


é = 
SYNCHRONIZED MOTOR 
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General Electric Company; C. Francis 
Jenkins, Washington inventor, and the 
Bell Telephone Laboratories. 

Fundamentally the operation of tele- 
vision is closely related to telephony. In 
the latter, sound waves of varying in- 
tensity are translated into electrical im- 
pulses for transmission, and at the re- 
ceiving end are transformed back again 
into sound waves. In television light 
waves of varying intensity are translated 
into electrical impulses, then back again 
into light waves so that they may be 
seen. To accomplish this, the Bell 
Laboratories method employs the wonder- 
ful “electrical eye,” the photo-electric 
cell. This instrument, electrically sensi- 
tive to light, acts as a valve. When light 
strikes it, it passes an electric current 
which varies in strength according to the 
amount of light. Thus it changes varying 
light waves into corresponding electrical 
impulses. 


HE way in which this “eye” is used 

to send a moving human face by wire 
or radio is simply an elaboration of the 
method previously perfected for trans- 
mitting photographs. The face is divided 
into 2500 squares arranged in parallel 
rows. A single beam of light sweeps back 
and forth across the face, scanning these 
units one by one. The photo-electric cell 
“‘sees’’ each illuminated fragment in turn 
and translates its light or shade into an 
electric impulse. In orderly single-file 
procession, these impulses are hurled out 
through the ether or along a wire. 

At the receiving end they are picked 
up one by one and reconverted into 
visible patches of light by their action on 
a special gas-filled tube. Then, by a 
miracle of precision, they take their 
previous relative positions so exactly that 
they form a faithful mosaic likeness of the 
original face. 


DIO CONTROL 
ROOM 


|} IMPULSES FROM 
| PHOTO- ELECTRIC 
CELLS AMPLIFIED 
|FOR TRANSMISSION 
IBY CARRIER WAVE 
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It is as though your face were suddenly 
sliced into 2500 pieces which, flung through 
the air, landed afar off and gathered 
themselves together again into a perfect 
face much like the animated cartoon of 
the movies, in which you see ears, eyes 
and legs fly across the screen to come 
together into some lifelike form. 

The difference between the transmission 
of photographs and television is chiefly 
one of speed. The time required to send 
and receive a single photographic image 
has been a matter of minutes. But tele- 
vision, which really is the rapid ‘trans- 
mission of many pictures in succession, 
requires, like motion pictures, the sending 
of at least sixteen complete images a 
second in order to appear lifelike. The 
new system actually transmits and re- 
ceives eighteen a second. In other words, 
eighteen times a second each of the 2500 
fragments of a face or scene are scanned 
by a single light beam, converted into 
electric impulses, sent through miles of 
space, and turned back again into frag- 
ments of light. This is equivalent to 
45,000 separate impulses every second! 
Little wonder scientists once considered 
the task hopeless! 


HE manner in which the problem has 
been solved is a master ‘stroke of 
ingenuity. Suppose, for instance, you are 
in station 3XN at Whippany while the 
black-faced comedian’s act is being sent by 
radio. You see him facing a cabinet 
containing three of the largest photo- 
electric cells in existence. Beyond a small 
window in the cabinet is a 500-candle- 
power arc light. Between this light and 
the comedian’s face is a thin disk per- 
forated with fifty holes arranged in & 
spiral, beginning at the rim of the disk. 
Now the light is turned on, and the 
disk whirls rapidly. Immediately a tmy 
spot of light passes through the first hole 
nearest the rim and streaks across the 
top of the comedian’s head. A second 
beam, through the second hole, passes 
across his face just below the first, 4 





















POPULAR SCIENCE MONTHLY 


NEON TUBE 
REPRODUCES 
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SENSITIVE RADIO 

RECEIVER PASSES 
AMPLIFIED SIGNALS 
TO CONTROL PANEL 


third passes below the second, and so on 
until the entire face has been scanned by 
the light beam in fifty parallel lines. The 
procedure is repeated again and again, in 
a succession of pictures. Meanwhile the 
photo-electric cell is recording every 
variation in light and shadow in terms of 
electric current. 

Of course, you cannot see the moving 
beam of light; for, you remember, it 
scans the entire face once every eight- 
eenth of a second. It moves so swiftly 
that it appears as if the face were bathed 
in a continuous flood of light. Yet the 
electric eye follows every move. 

The electric current which bears the 
record of what this eye sees is, however, 
too feeble to do the work required of it. 
So it passes through vacuum tube ampli- 
fiers, where it is magnified 5,000,000,000,- 
000,000 times. Then, from the antenna 
of station 3XN, the magnified impulses 
ride out into space on the back of a radio 
carrier wave—an electrical “flying pic- 





At the “seeing” end—W. S. Gifford, president of the American 
Telephone and Telegraph Company, watching Secretary Hoover 


in Washington as he talks to him from New York. 


H. E. Ives, who directed development of the television apparatus 























RECEIVING STATION 


ture”’ of the comedian there in the studio. 

Enter, now, another room, miles away, 
where these picture impulses are received. 
You will observe that they are reproduced 
in one of two different ways. If only one 
individual is “looking in,” he sits at a 
cabinet containing a small, translucent 
screen measuring about two by three 
inches. On the screen the animated face 
of the comedian is registered clearly and 
sharply, while his voiee is heard from a 
radio loudspeaker. But behind the little 
screen astonishing things are happening. 

Reaching the receiving antenna, the 
picture impulses are picked up and ampli- 
fied much as in ordinary radio reception. 
Then they are led to a tube filled with 
neon gas and containing two electrodes. 
As the current leaps across the electrodes, 
each impulse causes the gas to glow. This 
flash of light is strong or weak, according 
to the light or shadow 
of the partieular frag- 
ment of the face to 
which the electrical im- 
pulse corresponds. 

Between the neon light 
and the screen is a 
second revolving per- 
forated disk, an exact 
duplicate of the disk at 
3XN and timed to run at 
precisely the same speed. 
Through the _perfora- 
tions each successive 
fragment of light is 
made to land in its ap- 
pointed place on_ the 
screen and at precisely 
the right time to play its 
role in reproducing the 
original face. 

If a number of persons 
are to view the image, 
the screen is much larger, 
measuring perhaps two 
by three feet, and con- 
sists of a very long neon 
tube folded back and 


Standing is Cz. 
se forth to form a large 





TO ILLUMINATE 
NEON TUBE 


Picked up one by one at the 
receiving end, the electrical 
impulses are reconverted into 
light waves and thrown on the 
screen as shown above, repro- 
ducing the original image 


rectangular grid or screen. The tube is 
divided into 2500 little sections, ar- 
ranged in fifty parallel lines of fifty sec- 
tions each, each section corresponding to 
one of the fragments of the face scan- 
ned by the photo-electric cell in the trans- 
mitting station. : 

Within each of the 2500 sections are 
two electrodes, connected by wires with 
an apparatus for making and breaking 
electrical contacts. This is a brush 
mounted on a wheel which revolves in 
exact time with the scanning disk at 
3XN. As each electrical bit of flying 
picture is received, the brush delivers it 
to the proper wires leading to its ap- 
pointed section on the screen. There, in 
passing across the electrodes, it causes a 
flash of light similar in location and 
intensity to the corresponding spot of 
light on the original face. 

Eighteen times a second, each of the 
little sections thus shines forth in turn. 
The succession of flashes is so swift that 
human eyes cannot note them separately. 
The observer sees them not as a series 
of distinct flashes, but as an entire 
picture. The picture is viewed either 
directly on the gridlike tube or through 
a translucent screen. 


HE system is virtually the same by 
wire as by radio. Its success lies 
largely in the remarkable synchronizing of 
motors controlling the apparatus in both 
the sending and receiving stations. Were 
it not for this, the thousands of little 
picture units would fail to reach their 
proper destinations, and the result would 
be a blur. To aid in the timing, a 
secondary or governing motor is employed 
in connection with the main motor in 
each station. In radio vision the timing 
process is controlled electrically over a 
wave length different from the one used 
in actual transmission. The voice is 
carried on a third wave length. In wired 
television three separate wires are used. 
The development of this marvelous 
system was effected (Continued on page 130) 
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A New Self-Starter 
for Airplanes 


Press a button, and the 
airplane engine roars into 
action! This new self- 
starter for airplanes, in- 
vented by C. F. Heywood, 
of Detroit, Mich., makes 
it unnecessary for a me- 
chanic to spin the propeller 
by hand. Compressed air 
controlled from the pilot’s 
cockpit turns over the 
engine. The apparatus 
weighs less than 20 pounds 























Strange Light Pierces Fog 


A wonderful new light designed to guide 
airplanes safely to their landing fields in 
bad weather gives off intense orange-red 
rays from the huge electric tube shown 
above. These rays, because of their long 
wave length, are said to penetrate heavy 
fog. According to the inventor, R. R. 
Machlett, the tube contains neon gas and 
a mirror of the rare and costly metal, 
caesium. Six of the new lamps will be 
mounted on a 150-foot tower at the air 
mail station at Néw Brunswick, N. J. 
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Turbine Drives 
Gearless Car 


The latest development 
in gearless motor cars, 
the recent. invention of 
James Fraser, of Glas- 
gow, Scotland (at the 
right), is based on the 
turbine principle. The 
engine has a series of 
revolving blades which, 
through the medium of 
a liquid, transmit the 
motor’s power to another 
series of blades connected 
with the rear axle drive 























Power and Speed! 


This picture shows Gar Wood’s speedboat, 
Miss America V immediately after setting 
a new world’s salt water speed record of 80.46 
miles an hour at Miami, Florida. The 
famous speedboat pilot is seen at the wheel 





Dangles in a Basket 


To study the wonderful formation of the 
famous Natural Bridge at Staunton, Va» 
Dr. Chester A. Reeds of the American 
Museum of Natural History recently was 
let down from the top of the arch, which is 
fifty feet higher than Niagara Falls. At the 
left he is seen at a height of about 200 feet 
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Housecleaning 
on the Tracks 


Clear the tracks; here 
comes the vacuum 
cleaner! Walter M. 
Spring, research engi- 
neer, is the inventor of 
this strange apparatus 
for cleaning cinders and 
refuse from trap rock 
roadbeds. It consists of 
three huge suction 
chambers, the bases of 
which run close to the 
track bed. He claims it 
will operate at a speed 
of thirty miles an hour 
































The End of a Rum Ship 


It looks like a fierce naval engagement. 
Actually, though, the remarkable picture 
in the circle shows what happened recently 
to the rum ship W. T. Bell at the moment 
Coast Guardsmen blew her up with a 
hundred pounds of TNT on the beach at 
Bayville, N. Y. With a deafening roar, 
showers of timbers were hurled skyward,- 
while billows of smoke drifted out over the 
sea. Strangely enough, the hull of the ship 
remained after the terrific detonation 








Wins a Million 
for Invention 


Every inventor’s dream 
of a million-dollar idea 
has just been realized by 
Anatol Josepho. This 
young Russian photog- 
rapher recently received 
that-sum for his remark- 
able automatic photog- 
rapher, previously de- 
scribed in Poputar 
Scrence Monruty. 
With it anyone can 
make a strip of photos 
of himself in eight min- 
utes—all for twenty- 
five cents. Above, 
Josepho is seen demon- 
strating his invention 
















































The Latest—a ‘‘Zeppelin’’ Cruiser 


Ideas borrowed from Zeppelin construction are 
embodied in a revolutionary type of express 
cruiser built in Germany for Otto H. Kahn, 
prominent American financier. From stem to 
stern the hull is reinforced by a metal framework 
of the light alloys used in building airships. In 
addition, the ribs, instead of crossing the hull 
squarely, are placed slantwise, to give greater 
strength. Three 480-horsepower engines are 
suspended from the metal frame in such a way as 
to eliminate vibration. They are said to drive the 
73-foot craft at a speed of thirty-six miles an 
hour, making it one of the fastest boats of its size 





Shoots Pictures on the Clouds 





Like a naval cannon in appearance is a “gun” 
searchlight just perfected for use in a new form of 
sky-writing. Advertising matter inserted between 
the lenses in the barrel of the cannonlike projector is 
thrown in gigantic letters and pictures upon overhead 
clouds. The instrument was developed in the labor- 
atories of the General Electric Company. The model 
shown above contains an eighteen-inch searchlight. 
Future models, with sixty-inch searchlights, may 
be able to hurl images upon clouds five miles distant 






FITZHUGH GREEN 


A Naval O ficer’s Vivid 
Story Revealing Inside 
W or kings of a Submarine 


HERE was a touch of mystery to the scene: two 

ships at a dead stop in the center of an otherwise 

empty ocean; weather clear as a bell; fresh breeze 

out of the north’rd; sea sparkling in the June 

morning sunshine and flecked with whitecaps. The 
kind of day when ships should be about their business. 

These two weren’t. Or, if they were, surely theirs was a very 
strange business. 

One of the ships was a submarine, the U. S. 8S. X-5. To the 
lay eye she was merely one of those long, low black bodies, 
such as the ocean traveler grew so to fear during the war. But 
a Navy man at once would have spotted, forward of her conning 
tower, a curious bulbous growth. 

On the bridge of the U. S. Naval Tender Falcon, the other 
vessel in the scene, thé senior submarine officer of the American 
Navy was pointing to this bulbous growth and speaking with 
great earnestness: 

“But it may mean death to thirty men, sir!” 

Admiral Bowers, Chairman of the Secret Submarine Com- 
mittee, bit nervously at his short white mustache. ‘Why do 
you say that, Commander Drake?” 

**Because you can’t cut a gaping hole in the top of a sub and 
install a movable cylinder as big as a boiler without weakening 
her structure!” 

Drake’s hands gripped the Falcon’s screen rail until his 
knuckles showed white. Surely he was the embodiment of 
physical vigor. He stood, legs wide braced, sailor-wise, his 
stocky body swayed slightly forward so that his posture, as 
well as his strong chin and fine ruddy features, gave him almost 
an air of defiance. 

A third man joined the two. He was a lean individual with 
an oversized head and pale face. His spectacles and stoop 
classed him as the academic type of man. 

This was the famous Dr. Sigmund DeFrees, internationally 
known as_an inventor and designer. The name DeFrees 
already belonged with those of immortals such as Edison and 
Diesel. Like Commander Drake, he had been selected from a 
lon list of experts to face, in this secret test, the gravest 
crisis that had confronted the United States Navy since the 
declaration of war in 1917. 

“Still worried?” inquired Dr. DeFrees affably. 


Drake shrugged. “Id hardly call it worry. After twenty 


years of submarines a man doesn’t worry.” 
* Ah, but the practical operation of a submarine is so vastly 
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Illustrated by B. J. Rosenmeyer 


removed from the fine points of its design.’’ DeFrees’ tone was 
both patronizing and genuinely amused. To him Commander 
Drake, for all his years of seafaring aboard submersibles, was 
but a highly trained chauffeur. 

The inventor turned to Admiral Bowers. 
will be up for the first div: re, Won *t he?”’ 

As if in reply, there arrived on the bridge a judicial looking 
man with a kindly face, the civilian Secretary of the Navy. 
His presence at this secret test was token of the seriousness of 
the occasion. 

** All ready, Commander Drake?” he asked. 

“We're just waiting for the navigator to check our position, 
sir. Soon as we have the right depth Dr. DeFrees and I will 
go aboard the X-5 and submerge.” 

“Just a preliminary test,” put in Admiral Bowers. “We 
want to be sure Dr. DeFrees’ cylinder fittings will stand the 
pressure.” 


“The Secretary 


HE admiral nodded toward the bulbous growth atop the 

X-5. This unnatural sw elling was the upper end of the 
“DeFrees Releasing Turret,” a device intended to make 
possible the escape of men trapped in a submarine at the bot- 
tom of the sea. 

The invention consisted of a cylinder of steel about ten feet 
in diameter and six feet in vertical dimension, inserted into the 
upper body of the submarine. It had a small water-tight door 
near its floor and a hatch at its top. It was designed so that in 
emergency the crew of a submarine could take refuge in it and, 
after shutting themselves in, release it from the mother boat. 
Contained air would float it to the surface of the ocean. ; 

The Secretary questioned Drake: “You still doubt that this 
device will work?” 

“— am willing to take a chance, if it will make submarines 
safer, sir. I believe, though—”" 

Dr. DeFrees interrupted: ‘“‘He isn’t taking a chance, Mr. 
Secretary,” he said impatiently. “None of those men are. 

“But you admit, doctor, that you have been down in a 
submarine only once or twice.” 

The inventor wrung his long-fingered hands. “But you don’t 
understand, sir!” he cried. “As I have tried to drum into 
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Commander Drake faced the circle of haggard men 
whose doom lay in his hands. ‘“‘Forget me,” he said 
simply. “I’m in command. I’ll stick with the old 
gil.” There was a chorus of “Me too!” “Youbet!” 


Commander Drake’s head, we can calculate the stress 
and strain on every element of a submarine’s structure 
to the fraction of a pound!” 

“But they still kill men,” said Drake drily. 

DeFrees’ pale face reddened with anger. ‘“‘Mr. Secretary, 
you know as well as I that the Navy has suffered six horrible 
submarine disasters this year! The people won’t stand for this 
sort of thing much longer. Public opinion will force Congress 
toscrap every submarine you have: The President will not 
dare interfere!”’ 


ye Secretary held up his hand. ‘‘We know all that. 
Congress has directed us to test your device because it 
looks promising. But we have brought Commander Drake all 
way from the Pacific to handle the experimental boat 
use he is the best submarine officer we have.” 
“I don’t doubt it,” agreed Dr. DeFrees ironically. 
“He has a picked volunteer crew on the X-5 to take you 
down. If there is trouble—”’ 
“Which there won’t be,” snapped DeFrees. 
“ont alcon’s navigator stepped up to Admiral Bowers and 
uted. 
“We have reached the spot, sir.” 
The admiral glanced about the horizon where a cloudless sky 
met the blue sea. Hull-down northward were visible the 
ppearing masts of a vagrant schooner. A low haze in the 
west told where the land had faded out some hours before. Save 
for a sea gull or two and the black nubble of the X-5 abeam, 
aught else was in sight. 
Here we are, Mr. Secretary.” 
All right, Bowers, go ahead.” 
Aflag shot to the Falcon’s yardarm. While the X-5 flickered 
ft her answering pennant, the admiral added: 
We chose this spot, sir, because it has the necessary depth. 
have just crossed the thirty-fathom line. That means we 
tan keep our party private.” 
few moments later the Secretary of the Navy warmly 
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clasped the hands of Commander Drake and Dr. DeFrees, and 
the Falcon’s whaleboat carried them to the X-5. On the low 
deck of the submarine a man trotted forward and disappeared 
through her torpedo hatch, closing it after him. Another swung 
shut the engine room hatch aft. A busy movement about the 
tiny bridge atop the conning tower at the center of the sub- 
mersible soon resolved into a quick final housing of signal gear 
and other movable articles. A faint shout drifted across the 
intervening water. 

Aboard the X-5 all hands stood at quarters. Already Dr. 
DeFrees, grimy and slightly irascible, was below giving final 
touches to his invention. 

“Stand by to submerge!” ordered Commander Drake crisply. 
Placing his lips to the voice tube in front of him he repeated the 
command, which was passed forward and aft. Men in the tor- 
pedo room at the bow sprang to their tubes, cocks and valves, 
to make sure they were tight. Those aft in the engine room 
stood by to shift propulsion. This last was necessary because 
the modern submarine is but a big steel torpedo propelled by 
oil engines on the surface and by electric motors drawing cur- 
rent from storage batteries when submerged. Oil engines need 
air that is not available under water. Hence the shift at diving. 


Bigg by ballast tanks!” 

Men at the admission valves prepared to let water flow 
into the big side chambers that run the length of every sub- 
mersible and govern its buoyancy. Not only can these tanks be 
filled by opening valves and emptied by running heavy ejection 
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pumps, but automatic pumps keep the boat’s balance by alter- 
ing the amount of water ballast in them when men and material 
are moved forward or aft. 

Receiving a report of “ready” from all operating stations, 
Drake directed his assistants to shift to the “control room.” 
This is the inclosed space directly beneath a submarine’s bridge 
in which are clustered the many intricate valves, wheels, gages, 
dials, bells, and other appurtenances vital to the operation of 
the boat. It is the operating room proper. From this point 
torpedoes may be fired, engines started and stopped, horizontal 
and vertical rudders manipulated, and every man in the crew 
reached at an instant’s notice. 

In the control room Commander Drake looked into the 
periscope, “‘the tube that sees around a corner,” as it is some- 
times called. At the upper end of this tube was a prism kept 
dry by a thin air blast. The prism bent light rays coming in, 
thus permitting the eye below to look about the sea’s surface 
so long as the prism itself was above water. 

** All clear?”’ queried Drake. 

“Clear, sir, and ready!” snapped back Lieutenant Harboard, 
his second in command, a slender sunburned lad in his late 
twenties. 

““Down rudder! Tanks!” 

Instantly the X-5 began to settle. Slowly her depth gage 
swung over: two fathoms—five fathoms—ten—twenty— 

“Easy!” from Drake. . 

The helmsman “met her” with his horizontal rudder planes. 

“Twenty-five,” read the gage. 

“Up rudder!” 

“Thirty” lay under the gage arrow. 


RAKE thrust his lips to his tube. “ Pumps!” he bellowed. 


“Stop flooding the main tanks! Begin ejection!” 
He stepped back and wiped his forehead. 


Harboard’s head appeared through the water-tight door. 


“Thought this was a thirty-fathom spot, skipper,” he said. 
Drake glanced at the gage. It showed thirty-five fathoms! 
“For the love of Pete!” he shot back. “That’s what they 

told me! This must be a depression in the bottom. All we need 

is thirty to give the doctor’s cylinder a test. Jump back and 
see what those hams are doing.” 

Harboard disappeared. But the depth gage did not move. 

“Got up rudder on her?” Drake growled at the helmsmen. 

“Yes, sir; full up rudder.” 

Still the depth gage did not move. To an old submarine 
officer like Drake this fact was ominous. He sprang through 
the door leading aft to the engine room, and crashed head-on 
into a machinist stripped to the waist. 

“Qh, I’m sorry—” began Drake, helping the man to his feet. 
But the latter did not wait for him to finish. 


Men staggered in the poisonous 
air, dragging the sub’s engine 
forward section by section. Slow- 
ly the X-5 was tilting upward 

















“We're sinking, sir!” The words rattle i ‘ 
pitched falsetto ot fear. out in thy high 

“Sinking—how?”’ 

a a came battery room port—flooded—!” 

rake did not wait for more. He plunged ac 

deck to the door leading forward. "He hurdled tan h 
landed with a splash on his feet in six inches of water “> 

There was no panic. But for a few minutes the Y. 
deck was a scene of swift action inspired by the comm 
edge that pressure of the sea outside had sprung a se. 
to the flooded battery room, which in turn had, at t 
an opening forward into the torpedo room and a 
the main deck. 
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UST as Drake had feared, the coring out of a large cylj 

: vin. 
drical space for the DeFrees turret had weakened th, 
integral structure of the vessel. Theoretically, even the wk 
ened seams should have withstood the pressure she had 
descended into. But it so happened that a heavy sea had ca; ht 
the X-5 at the moment she went under. In consequence sh 
was rolling when she reached twenty fathoms. Thus to the 
terrific pressure of 120 tons of solid water above her was added 
a twisting movement which the theorist ashore in his stud 
would not likely have anticipated. y 

As a result, a side plate that ordinarily would have been 
supported by a ‘thwartships strut, removed to make room forthe 
DeFrees turret, buckled under the thousands of pounds of 
pressure, and several of its rivets collapsed. Instantly tons of 
water rushed in before the horrified seamen had time to close 
water-tight doors and isolate the flooded space. 

Drake quickly saw what had happened. A gleam in his eye 
showed his appreciation of quick action by two torpedo-gunners 
in getting the doors shut before the X-5 was completely lost, 
Then he turned back to the control tower. Thirty men had 
placed their lives in his hands and he must not fail them. 

Unexpectedly Dr. DeFrees blocked his way. In the excite. 
ment Drake had almost forgotten the inventor. Now he glared 
into the man’s pale face. 

It was easy to see that DeFrees was much shaken. His lips 
were colorless and his hands twisted nervously. 

** A little leak?” he asked in a desperate effort to hide his fear 
behind facetiousness. 

“Yes—sure,” replied Drake mechanically. He brushed by 
the inventor and dashed back into the control room. Faces of 
the men he passed were tense. They, too, sensed the dreadful 
fact that at any moment the X-5’s plates might crack again 
and admit another flood. 

Even as Drake sprang through the water-tight door to his 
valves and switches the men had begun to gather in little 
helpless groups and whisper among themselves. 

** Black: Death!” 

The Navy term for what happens when a sub- 
marine goes down and snuffs out the lives of her 
men. Would it enter the X-5? 

_ Again Drake barked his commands. 

**Main pumps on torpedo room! Full—ahead!” 

He was a man clear through. But fear gripped 
him now; the kind of fear which, to the brave 
man, is a tonic for swift action and terrific effort. 


NS pleertal poured from the face of the machinist 
at the main clutch as he swung his lever over. 
Fear gripped him, too. But, unlike Drake, he 
was fully conscious of it. To him “Black Death” 
was a far more visible horror. 

The pumps groaned and the engines spun until 
their oily packing began to smoke. But the depth 
gage pointer in front of Drake’s staring eye 
seemed glued at thirty-five fathoms. This depth 
was dangerously great. Weakened seams might 
start at any moment under the pressure 
admit more water. The men would die befores 
rescue could possibly be organized above them. 

“Stop!” rasped Drake. To Harboard le 
barked: “Get all hands but those at pumps 
switches. Sally ship!” - 

“Aye aye, sir!” Harboard mustered the met 
into a “sally ship” gang. Under his sharp orde 
~, this party ran back and forth across the mall 

deck in a frantic effort to shake the X-5 loos 
while Drake operated the controls. 
For twenty minutes the feverish struggle well 
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on. The sailors, who first had choked 
jests from their taut lips to show de- 
fance of a ghastly death, now com- 
those same lips into thin and 
lent lines. Pound of the pumps and 
engine resounded throughout the hull, 
broken now and then by Drake’s sharp 
ings and Harboard’s rhythmic “ Star- 
hoard! Port! Starboard! Port!” 
- Their efforts were futile. ‘Hold everything!” cried Drake. 
The engine room had become a sweltering prison, almost 
wlivable from the thick smoke of overheated lubricating oil. 
“Harboard, man the oscillator! Don’t let the operator be 
stupid. Tell the Falcon we’re down and stuck here. Make it 
sappy!” 
“Aye aye, sir. 


HE panting crew propped themselves against the X-5’s 
clammy bulkheads while the junior officer hurried forward 
to the electric vibrator which could shoot sound waves under 
water to a receiving diaphragm in the outer skin of the Falcon. 
Two minutes later he was back facing Drake. 
“Oscillator flooded, skipper,”’ he said. 
“Tt can’t be!” 
“It is, skipper.” 
For a moment Drake buried his face in his hands. “You 
know,” he said, “‘there’s no rescue craft closer than New York.” 
Harboard nodded. 
“And the only pontoon unit on this coast is at Boston. So 
if we can’t signal to the Falcon nothing will start toward us 


To both men, after many years of service in the “eggs,” 
their plight was plain. Long before drags could locate the X-5 
those in her, if they had not drowned, would have gasped their 
last anguished breath. The Falcon was helpless. So far as she 
Was concerned, when her oscillator failed to rouse the submarine 
the admiral and his companions could come to any conclusion: 
forall they knew, the X-5 might already hold the lifeless bodies 
ofher crew. Her silence might mean anything from an explosion 
toa ruptured seam. } 

Drake stepped to Harboard’s side. “We mustn’t weaken, 
oldman. Those lads out there are scared stiff already.” 

“So am I,”’ said Harboard frankly. 

Drake forced a smile. “‘ Remember that the boss of the whole 
Works is up there on the Falcon. The Secretary can move any 
thip in the Navy. He'll stick right by us. The weather is fine.” 

“I know, skipper, but —.”’ 

Tn the doorway stood Dr. DeFrees! His ashen face twitched, 
ashe fought to conceal the terror that had already drenched his 
garments with cold sweat. 

“Guess—we’d better—try my cylinder,” he stammered. 

‘Can you beat it!” exclaimed Drake. “Honestly, doctor, in 

the excitement I hadn’t even thought of it!” 

But there isn’t any other way, is there?” 

Not that I know of. We're flooded down forward. Our 
Pumps can’t handle such pressure. We’re down too deep to 
@ man up through our torpedo tube even if we could get 
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Dr. DeFrees’ face reddened with 
anger. “He isn’t taking a chance, 
Mr. Secretary,’’ exclaimed the in- 
ventor. ‘‘None of those men are.” 


to the torpedo room. We haven’t enough ballast to change 
her trim. We can’t communicate with the Falcon. All we can 
do is sit here.” 

“Well, why not use my cylinder?” repeated the inventor 
weakly. “We came out here for that very thing, didn’t we?” 

Not a trace of the patronizing air and condescension he had 
shown toward Drake on the Falcon was left in his manner. 
Rather was he like a frightened child who begs assurance and 
comfort from the older and more experienced parent. 

“All right, let’s see,’ said Drake with a touch of irritation. 
One could not blame him, since it was the doctor’s “Releasing 
Turret” that was to blame for the X-5’s predicament. 

Out in the main country abaft the control room were gath- 
ered the crew. They knew the pumps had refused to work. 
Sallying hadn’t budged the X-5. As a seafaring vessel she was 
deaf, dumb and blind. They knew it meant they might have 
to die there on the floor of the sea. They were brave men. But 
it is one thing to face death in the heat of action; another to 
face it in the ghastly silence and inaction of a sunken sub- 
marine. 

As Commander Drake entered he was surrounded by a circle 
of silent but beseeching seamen whose doom lay in his hands. 
He alone could save them. Already the air was thick with smoke 
and the sharp bite of chlorine gas from the batteries. 


RAKE spoke briefly: “‘Men, you know that Dr. DeFrees 
invented the cylinder here behind me. You can enter this 
cylinder by its hatch—”’ indicating with his hand. “Then it 
can be released from us. Contained air will float it to the surface 
with those inside. This cylinder is not big enough to take all. 
Those of you who want to risk it can draw lots. The lucky ones 
can go.” 

The chief machinist stepped forward. “That’s all right, 
captain. But what do you think about the safety of this 
blooming thing?” 

Drake shrugged. “I don’t know much about it, chief. 
‘Frankly, I have my doubts whether it will stand the water 
pressure when it lets go.” 

DeFrees clicked his tongue angrily, but none heeded him. 

“Will you draw too, captain?” the chief went on. 

Drake shook his head. “‘ Forget me,” he said simply. “I’m 
in command. So I'll stick with the old girl.” 

There was no vain glory in the quiet words, no effort at 
dramatic renunciation. Just a plain statement of fact. But 
their effect upon the men was electric. Instantly rose a chorus 
of “Me tool’”’ “You bet!” (Continued on page 131) 
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Car Makes 207 Miles an Hour 


Giant 1,000-H.P. Auto Demonstrate, 






To spectators of Major Segrave’s spectacular 
run over the sands of Daytona Beach, Fia., in 
the Mystery S, the roaring car was merely a 
blur of red, gone in an instant. Nothing like 
its speed has ever been made by man on land 


“Pe WAS going so fast I couldn’t look at 
the speedometer! To guide the car, 
I had to focus my eyes half a mile 
ahead. If I had looked at the dial for 
an instant I might have lost control. [ 
didn’t know the car had made 200 until 
after the run.” 
The British speed king, Major H. O. D. 
Segrave, was describing his recent ex- 
perience in driving his mammoth Sun- 
beam racer, the Mystery S, over the sands 
of Daytona Beach, Fla., for a world’s 
record of 207.01 miles an hour. If you 
can imagine an automobile covering a city 
block in less than a second, you may con- 
ceive—possibly—of such terrific speed. 
The real marvel of the Mystery S, how- 
ever, is not the record itself but the mar- 
velous way science overcame the mechan- 
ical problems presented by the demands 
of unprecedented speed—chiefly, the con- 
quest of wind resistance through its im- 
mense power plant and its body design. 
Wind resistance, of course, increases in 
far greater ratio than the increase of 
’ speed; to double speed requires an engine 
not twice as powerful but eight times as 
powerful. Segrave’s car was driven by two 
twelve-cylinder engines, each developing 
500 horsepower. About half of this power 
was needed to overcome wind resistance, 
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The marvelous mechanism of the Mystery S. The car is capable of .65 
m.p.h. in first speed, 175 ia second and 207 in third. The two engines, 


New Racing Principles 


The victorious pilot, wind-blistered and with wrists lamed from holding 


the machine to its course, being carried away by admirers after the race 


which at 200 miles an hour amounted to 
almost half a ton! To the same end, the 
wheels of the car were hidden under a 
smooth, blunt-nosed body of radically 
different design. This projected the air 
upward instead of against the wheels and 
axles as in the conventional type of speed 
car with pointed radiator. The pilot’s 
head was the only object exposed. 

Tires, too, played a vital part. The 
builders spent eighteen months developing 
tires that would last for three minutes at 
200 miles an hour. If a tire had blown 
out, the pilot would probably have been 
killed instantly. 

It is a freak car, and Segrave says it will 
never be driven again. But it has served 
ALUMINUM CASING 


“% 






its purpose. Besides demonstrating that 
the present orthodox design of motor car 
can make 200 miles an hour, it has shown 
where improvements must be made. The 
present design of brakes, for example, 
proved wholly unsatisfactory, the terrific 
heat generated causing the metal to melt. 

Segrave’s record is the fastest man has 
traveled on land. The steam locomotive 
record is 120 miles an hour. The airplane 
record is 278—not so far ahead of 
Segrave’s 207! Will man ever travel 
faster on land than that? The British 
visitors predicted that within eighteen 
months an American manufacturer would 
build a car that would break the record 
made by the Mystery S. 
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back and front, must be synchronized before the main clutch can be used, 
and if they are not operating at the same speed the car will be wrecked 





Sci 











POPULAR SCIENCE MONTHLY 














CIENTISTS are on the verge of 
far-reaching discoveries which 
eventually may make the incan- 
descent electric light as out-of- 

date as the old-fashioned kerosene lamp. 
They are learning the secrets of a lighting 
system used by Nature for ages, yet 
always a mystery to man—the production 
of light without heat. 
Ina laboratory at Princeton Univer- 
sity, Dr. E. Newton Harvey, professor 
of physiology, recently utilized the 
materials employed by fireflies in the sum- 
mer to flash their lamps, and by fishes in 
the seas’ depths to light their lanterns to 
ee continuous “‘cold light.”” Doctor 
ey believes that science will be able 
soon to create these materials artificially. 
At the United States Bureau of Stand- 
atds in Washington, two other scientists, 
Dr. W. W. Coblentz and Dr. C. W. 
Hughes, have just succeeded in analyzing 
and recording the intensity of the light 
emitted by various luminous animals and 
Plants. By studying the spectrum—that 
is, by dividing the light into the rainbow 
Various colors, or wave lengths, that 
Compose it, they have demonstrated that 











This luminous jellyfish, found in the Sargasso Sea, is one of thousands of creatures that 





illuminate the ocean. The beautiful corona, or halo, is thrown by its own living light 


Science Reveals 


Secrets of “Cold Light” 


Studies of Luminous Insects, Fish and Bacteria May 
Yield Key to More Effictent Lighting 


| By ELLSWORTH BENNETT 


this “living light” is virtually a hundred 
percent efficient in its radiation. In com- 
parison, our best electric lamps, wonder- 
ful as they are, are woefully wasteful. In 
the laboratories of some of the larger 
electrical companies, still other experi- 
menters have made lifeless substances 
glow without heat under strange invis- 
ible rays. 

Since the beginning of time men have 
produced light by heat, by burning sub- 
stances such as wood, tallow, oil or gas. 
The higher the temperature, the brighter 
the light. In the modern electric lamp 
we use electrical energy to heat a metal 
filament to the highest possible tem- 
perature and make it glow. 

The incandescent lamp, marvelous 
invention though it is, shares with every 
other form of hot light the drawback that 
most of its radiation is in the form of 
heat, and not light at all. Less than two 
percent of it is visible light. ‘The rest is 
wasted for the reason that the heat can- 
not be separated from the light. 

Luminescence, or living light, on the 
other hand, contains nothing but visible 
light, as Doctor Coblentz’s experiments 


of Our Homes 


have proved. The firefly’s light is all light. 
It is fifty times as efficient in light radia- 
tion as the finest incandescent lamp! 

The glow of living creatures is only 
one of several different kinds of cold 
light, produced in widely different ways. 
Place your hand under a strong electric 
lamp, and your skin and finger nails will 
give off a glow. This glow is not reflected 
light, but is actually produced in the 
skin and nails. If the lamp light can be 
screened from view, the strange glow will 
become visible. Your hair, teeth, eyes, or 
almost any other part of your body can 
be made to give off similar light. This is 
fluorescence. It is explained by the theory 
that the body tissue has the mysterious 
faculty of converting rays of one wave 
length into rays of another wave length. 


IGHT, as we commonly know it, is 
simply the part of radiant energy vis- 

ible to our eyes. In common with radio, 
X-rays, ultra-violet rays and other forms 
of radiation, it consists of ether vibra- 
tions, or waves. The differences between 
all of these lies simply in the length of 
their waves- Thus, the wave lengths of 
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ultra-violet rays and X-rays, for example, 
are shorter than those of visible light, 
while heat waves and radio waves are 
longer. The different colors of the rain- 
bow vary in wave length, too, from the 
shortest waves of violet to the longest 
waves of red. 


SUALLY, in fluorescence, short wave 
lengths are converted into longer 
wave lengths. Thus, many substances, in- 
cluding silk, wool, bone, horn, and numer- 
ous kinds of living matter, have the ability 
toconvert invisible ultra-violet light, which 
has extremely short wave lengths, 
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living in sea water near Japan. They 
carried little lighting plants in their 
bodies which made them glow. Now 
they are dead and dried. Yet today these 
dry crumbs, moistened with water, imme- 
diately give flashes of bluish-green light! 
There is no burning; no heat. The strange 
source of light seemingly is undying. 
On the earth, in the sky, and in the sea 
are countless other living things that 
manufacture light. Passengers on ocean 
liners often see the sea apparently burst 
into a vivid glow when stirred by the 
passing ship. This light, commonly 
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ranean is another squid whic 
danger threatens, squirts a ae 
substance into the sea water, * 


HERE are marine worms 
Tikes lamps when attacked: 1m 
sponges, jellyfish, earthworms, eur 
pedes, starfish, glowworms, PP 
crabs and many others. They mI 
tens of thousands. In all, at least fort 
orders of animals include one or m ; 
forms capable of producing cold light 

A large number of deep-sea fishes are 
equipped with lamps that resemble sur. 





into visible fluorescent light. 

Dr. R. W. Wood, of Johns Hop- 
kins University, Baltimore, re- 
cently gave a spectacular demon- 
stration of this kind of fluores- 
cence. He directed ultra-violet 
rays from a filter lamp into a 
vessel containing aesculin, a sub- 
stance extracted from the bark 
of the horse-chestnut tree. Imme- 
diately the solution shone with 
brilliant greenish-blue light. So 
vivid was its illumination that a 
photographer, by its light, was 
able to take the picture of Doctor 
Wood reproduced here. Other sub- 
stances exposed to the rays pro- 
duced glows of varying tints. 

In somewhat similar fashion 
Dr. W. D. Coolidge, of the Gen- 
eral Electric Company, inventor 
of the improved cathode ray tube, 
has made rocks, crystals and 
other substances glow with beau- 
tiful lights after exposure to 
cathode rays, produced by streams 
of electrons. 

Sometimes substances will con- 
tinue to give off fluorescent light 
after they have been removed 
from the “exciting” light. In cer- 
tain cases they continue to glow 








prisingly man-made search}j 
There is a double convex _ 
directing the light in a beam, 
Back of the lens is a layer of cells 
containing shiny material which 
acts as a reflector. The light, 
produced in the center of the 
organ, is thrown against the 
reflector which shoots it out 
through the lens in a concentrated 
beam. And some of these light. 
producing organs are fitted with 
color filters which allow only light 
of certain wave lengths to pass, 
thus producing a definite color, 
One deep-sea cuttlefish, for exam. 
ple, possesses luminous organs of 
at least three different colors— 
blue, violet, and reddish. A cer. 
tain South American insect, called 
the automobile bug, conveniently 
enough has a white light at its 
head and a red light at its tail. 
The plant world, too, contains 
at least two light-making forms, 
No doubt you have seen damp 
wood glow at night. This “fox 
fire’ is produced entirely by 
fungus in the wood. Or perhaps 
you have seen meat or fish in a 
refrigerator glow in the dark. 
This faint light comes from 








for hours. This persistent light is 
called phosphorescence. 

A faint cold light may be pro- 
duced by rubbing two lumps of 
sugar together so as to crush the 
sugar crystals. A similar light appears if 
you shake crystals of uranium nitrate in 
a tube. Every time the crystals hit each 
other a little flash of light is produced. 
This is called triboluminescence. Again, 
if you take a roll of electrician’s adhesive 
tape and rapidly strip off the tape, a 
faint glow will appear at the instant the 
tape breaks away. The light is believed 
to be caused by the rubbing together of 
minute crystals on the tape. 

Certain chemical mixtures, too, pro- 
duce heatless light. Thus, if to pyrogallic 
acid—the familiar “‘pyro” used by pho- 
tographers in developing negatives—you 
add hydrogen peroxide and a small 
quantity of potato juice or animal blood, 
the mixture will become luminous. This 
is known as chemiluminescence. 


UT it is in “living light” produced by 
animals and plants that scientists see 

the greatest possibilities for future use- 
fulness. Some of these luminous creatures 
use lamps ingenious almost beyond belief. 
In Doctor Harvey’s laboratory at 
Princeton you can see a glass jar half 
filled with small grayish crumbs resem- 
bling birdseed. Once these crumbs were 
tiny crablike creatures called Cypridina 


The only light used in taking this remarkable picture was the 
greenish-blue glow from a substance in horse-chestnut tree bark 
when exposed to ultra-violet rays. 
Robert W. Wood, physicist, of Johns Hopkins University, one 
of the scientists seeking to copy Nature’s methods of light production 
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Spectrum chart, showing two typical luminous 
creatures a hundred percent efficient in light 
radiation. All of their radiation is in the visible 
part of the spectrum; in other words, none of 
their rays are lost in heat beyond the red 
end, nor in invisible rays beyond the violet end 


called phosphorescence, comes from mil- 
lions of light-making animals, most of 
them so small that they can be seen only 
with a microscope. And in the depths of 
the ocean are strange fishes that dangle 
gleaming lanterns from long stalks pro- 
jecting from their heads; others with 
rows of lights along their sides, like a 
ship with lighted portholes. 

‘In the waters of Japan lives a squid 
that brandishes lamps on the ends of its 
tentacles. As it swims it waves these 
lanterns, flashing them on and off. The 
Japanese call it the “hotaru-ika” or 
“firefly squid.” Living in perpetual 
darkness in the depths of the Mediter- 


The photograph shows Dr. 


microscopic luminous _ bacteria, 
The fungus and bacteria both are 
plants. 

Oddly enough, the bacteria, 
smallest lamps in the world, have 
proved the most useful in the study 
of living light. Bacteria give off light con- 
tinuously, and colonies of them can be 
kept alive indefinitely. Doctor Harvey 
not only has measured the intensity of 
their light, but actually has computed the 
efficiency of their lighting mechanism. 
And this despite the fact that the bac- 
teria are so small that 25,000 of them, 
placed side by side, would barely fill an 
inch. The light of a single one of them 
cannot be seen even under a microscope. 
Only when thousands are together is 
their illumination visible. It takes 50,- 
000,000,000,000 of them to equal one 
candlepower of illumination. 


OCTOR Harvey measures their light 
by making an emulsion of billions of 
the bacteria in sea water. Then he counts 
the numberin each cubic centimeter, meas- 
ures the light emitted by one cubic centi- 
meter, computes the light which they 
absorb from one another and so calcu. 
lates the light which each individual 
would send in all directions if there wer 
no absorption. By measuring the foo 
and oxygen consumed by the bacteria @ 
relation to the amount of light energy 
produced, he estimates their over 
efficiency as (Continued on page 138) 
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Col. B. D. Foulois, 
commandant 

Mitchel Field, (center) in- 
specting the Sea Hawk. 
Its nine-cylinder engine 
is of the air-cooled type 


ew Plane Stops 
Like an AuUto——= 
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“Sea Hawk” Rivals the Birds 7a i 


in Speed Range and Control 


NLY six feet of air separate the 
plane from the ground. Motor 
roaring, it flirts with the earth. 
Gracefully, lazily, it skims 

closer, throttled so slow that a fast motor 
car could outdistance it. It touches 
rises again, wheels spinning from the 
contact—and airily circles the field. 
Now it lands. Rather, it “sits down.” 
Instead of bumping for many yards along 
the ground, it glides to earth and stops 
within a few feet! 

This was the first public test, the other 
day at Mitchel Field, N. Y., of a remark- 
able new fighting airplane, the Sea Ilawk, 
built for the U. S. Navy. The plane’s 
ease of maneuvering at slow speed and 
its hydraulic wheel brakes indicated that 
it could land directly upon the deck of an 
airplane carrier. 

Yet when its 425-horsepower motor is 
opened up, the plane achieves a speed of 
170 miles an hour. The Sea Hawk is 
called the fastest plane in the world 
equipped with an air-cooled motor. 

Embodied in its construction are a 
thrust-back lower wing, enabling the 
pilot to see his landing gear; shock ab- 
forbers; staggered wing construction; 























T. N. Joyce, test pilot, and the new 
plane. The wheels are equipped with 
hydraulic brakes, operated as in an 
automobile, It also has shock absorbers 








Spectators gasped as the Sea Hawk per- 
formed these dangerous feats. Upper 
photo, “standing on a wing tip’”’ while 
making a turn. Lower photo, touching 
wheels to ground and rising in air again 


and curved upper wing, to avert danger 
of the deadly tail spin. It can be con- 
verted in a few minutes into a seaplane 
by the addition of pontoons. Under 
the cowling are two machine guns, which 
fire through the propeller. Neat lettering 
on various compartments along the fuse- 
lage show the location of the engine crank, 
leg book, fire extinguisher and tools. 

Novel safety devices—features usually 
sacrificed to speed and maneuverability 
in fighting planes—are provided. A 
button in the cockpit, in case of fire, 
squirts extinguisher fluid on the engine. 
A valve empties the gasoline tanks into 
the sea in an instant. And a rubber 
lifeboat is within reach of the pilot, pro- 
vided with bottles of liquefied carbon 
dioxide gas that inflates it in six seconds, 
and small oars for paddling. if the plane 
should fall into the ocean! 
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The pairs of figures above indicate by their comparative sizes the populations that will be supported eventually by different regions. 
North America will support 600,000,000, of whom 200,000,000 will be in the United States. The equatorial regions will be densest 


ity Populations Predicted 
from Study of Flies 


Experiments with Pumpkins, Yeast and Rats 
Make Possible Forecasts of Cities’ Growths 


By MYRON M. STEARNS 


HEY were weighing a rat in 

one of the research laboratories 

of Johns Hopkins University at 

Baltimore. Weighing it with 
particular care, for a strange reason—to 
find out what the population of New 
York City would be in 2000 A.D.! 

The study of a rat’s growth came in 
the course of an investigation by Dr. 
Raymond Pearl, Director of the In- 
stitute of Biological Research, at Johns 
Hopkins, by means of which he has 
demonstrated that the increase in popu- 
lation in a given region or country over 
a particular period of time can be foretold 
with almost unbelievable accura¢y. 

For seven years Dr. Pearl has been 
studying population growth. The first 
observations were made with a pump- 
kin, which like all other living multi- 
cellular organisms, grows by the division 
and reduplication of its cells. A single 
cell reaches the limit of its size, then 
splits across the middle and becomes 
two cells. At first it looks as though the 
process could go on forever, with the 
pumpkin getting bigger and bigger. But 
Dr. Pearl discovered that at first the 
pumpkin grows rather slowly. Then the 
rate of increase becomes much more 


rapid. Finally, after it reaches maximum 
speed, it begins to slow down again, the 
slowing-down rate almost exactly revers- 
ing the acceleration. The division of cells 
becomes less frequent, until the pumpkin, 
reaching full size, stops growing. 

The investigation shifted to the tail 
of a tadpole. If a tadpole loses its tail, 
it promptly grows a new one. Doctor 
Pearl wondered if the growth of a new 
tail, speeded up by Nature to meet the 
emergency, was similar to the normal 
growth of a pumpkin. 

They found it was. As in the case of 
the pumpkin, the new tadpole tail began 
to grow slowly. Then the rate rapidly 
increased, the single cells that com- 
posed it dividing faster and faster, until 
a maximum rate of growth was reached. 
After that the process slowed down as 
the tail approached full size, and then 
stopped altogether. 


T= there was the rat—and again the 
growth tallied with those of the pump- 
kin and the tadpole’s tail. Rat, pumpkin, 
and tadpole tail, however, all differ in 
one respect from any growth resembling 
that of population. The new cells re- 
main with the old cells to form a single 


whole—the whole rat or the whole 
pumpkin. But Dr. Pearl was en- 
deavoring to trace a similarity between 
the growth of the rat, the pumpkin and 
the tadpole tail in an effort to establish 
that the seemingly haphazard increase in 
the number of people in the world in 
reality follows similar fixed laws. To come 
a step nearer to the growth of a human 
population, an experiment was next 
tried with fruit flies—multicellular or- 
ganisms that can fairly be compared 
with a human population in their in- 
dependence of action and response to 
environment. 


WO fruit flies were put into a half- 

pint bottle with a quantity of banana- 
agar—a gelatinous food supply sufficient 
to nourish a whole fruit-fly army. The 
female laid her eggs, the eggs hatched, 
and soon the bottle was teeming with 
population. Regular counts were taken, 
to note the rate of increase. As the 
population grew, the rate of increase 
grew with it. Then, with the bottle 
becoming too crowded, the increase 


slowed down and finally stopped _alto- 
gether. The fruit-fly world embodied i 
the half-pint bottle had all the population 
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Sparsely settled Australia will eventually teem with a population of 450,000,000; in 300 years Europe 


and Asia will be supporting more than the present world population; and the earth will eventually sup- 
port 8,000,000,000 souls! These are some of the startling conditions science says we can look forward to 


it had space for. Only enough flies were 
hatched to take the place of those that 
died. The law of growth had operated 
exactly as with the rat, the pumpkin 
and the tadpole’s tail. A similar experi- 
ment was made with yeast, with like 
results. 


HEN came the final step: to apply the 
results of these experiments to actual 
human conditions. And since, obviously, 
no experiment with humans could be 
made in a single lifetime, it meant turn- 
ing to history; to Sweden, where popula- 
tion figures have been recorded since 
1750. Sweden’s population growth during 
that time was compared with the popula- 
tion of the fruit flies in the half-pint bottle. 
Setting the Swedish census figures for 
each decade, from 1750 to 1920, down on 
achart, a curve was shown almost iden- 
tical with that of the experimental fly 
‘population! The scientists made cal- 
culations from the laws of growth that 
they had found applicable to the cells of the 
pumpkin,thetadpole’stail, 


was as close as that of Sweden. For 1800, 
for example, the calculations showed the 
United States population, according to the 
law of growth, would be 5,336,000 people. 
As a matter of fact, it was 5,308,000. For 
1900 the calculated figure was 76,870,000 
while the census count was nearly a 
million less—75,995,000. That was just 
after the Spanish War. But by 1910 
the two sets of figures had come together 
again: 91,972,000 calculated and by cen- 
sus 91,972,000. 

Thus any country’s future growth 
curve can be worked out from the figures 
of its present and past growth already 
known. In France, for instance, the 
census figures show her population in- 
crease slowing up just as the fruit flies 
did in the bottle after the population 
had approached its maximum. The 
United States, on the other hand, is 
shown to be only a little past the middle 
of its era of expansion. According to the 
growth-law figures, our population will 
be 184,678,000 at the end of this century, 






with the “saturation point”? reached a 
hundred years later, just inside the 
200,000,000 mark. 

With all such calculations, however, 
one important thing must be borne in 
mind. They are all based on the assump- 
tion that the general conditions affecting 
population growth remain the same—just 
as the conditions for the fruit-fly ex- 
periment remained the same. Conditions 
affecting the Swedish popuiation have 
remained practically unchanged since 
1750. In exactly the same way the 
population of the United States has 
developed strictly in accordance with 
the law of growth for more than a 
century. 


NCIDENTALLY, it is interesting that 
the tremendous immigration into the 
United States during the last century did 
not affect the law-of-growth figures ap- 
preciably. According to the law that 
Dr. Pearl and his associates have worked 
out, a country will fill up with population 
under a certain set of 





the rat, the yeast, and the 


conditions just so rapidly, 





fruit flies—and it worked 
just as well for Sweden. 
Mathematically, accord- 
ing to the law they worked 


out, the Swedish popula- | IS possible, taking Dr. Pearl’s “law of growth” as a 
basis, to predict accurately the populations of American 


tion for 1800 would be 


How Your City Will Grow 


and it makes little differ- 
ence whether the increase 
is by birth and natural 
growth or in part from 
immigration. Wars, even; 
make little difference, un- 











2,302,000. The actual fig- 
ure for Sweden in 1800 
was 2,347,000. For 1830 
the calculations gave 
2,900,000. Sweden’s ac- 
tual population in 1830 
was 2,888,000. The cal- 
culation for 1920 was 
5,876,000, while the last 
Swedish census in 1920 
gave 5,904,000. 

They worked out fig- 
ures for the United 
States, where the popula- 
tion has been known, with 
comparative accuracy at 

st, since 1790. Another 
striking corroboration of 

e law of growth was 
obtaincd. The parallel 











cities by the end of the century. The following figures show 
how eleven leading cities will rank seventy-three years from 
now—the shifting of Detroit and Los Angeles to third and 
fourth places being among the most interesting changes: 


1920 2000 A. D. 
New York City....... ve 5 ar 13,948,000 
ree py ee 5,400,000 
re i 4,750,000 
Los Angeles.......... ee 4,125,000 
Philadelphia......... ey) 3,575,000 
Baltimore ........... y. 1,725,000 
St. Louis eee ane Ae fase 772,897 melodia ahiick on elie 1,556,000 
GE aaa ae 1,450,000 
eR ed ala ae 1,175,000 
San Francisco........ SUG,676......... 1,141,000 
Pittsburgh ........... 906,343 ......... 893,000 














less food supplies or eco- 
nomic conditions are per- 
manently affected. For a 
decade or two the popula- 
tion figures vary a little 
as the result of such an 
upheaval as, for instance, 
our Civil War—then the 
normal growth is resumed, 
practically unchanged. 

In Europe another 
scientist, Professor Albert 
Penck, has submitted to 
the Prussian Academy his 
belief that dense popula- 
tions of the future will 
move to the tropics. He 
estimates that in place 
of the present world 

(Continued on page 140) 
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Invents Amazing 
Electric Relay 


Engineer’s New Control Tube 
Runs ona Billionth-Watt 


GOLD watch lay on a _plush- 
covered table in a New York 


hotel. Near by was a small glass 
bulb. A man extended his hand to the 
watch; but even before he could touch it, 
an electric alarm rang. 

A lighted match was held between the 
thin wires connected with the bulb. The 
bell rang again. The same thing hap- 
pened when a drop of water fell on the 
wires, and again, when the window shade 
was raised, admitting sunlight! 

These magical happenings were demon- 
strations of a new relay instrument, said 
to be the most sensitive of its kind ever 
made, the invention of D. D. Knowles, 
28-year-old engineer of the Westinghouse 
Electric and Manufacturing Company. 
A relay is a device that controls a large 
electric current by a much smaller one. 
The Knowles “grid-glow” will respond 
to a billionth of a watt, or one fortieth the 
energy exerted by a fly climbing an inch 
up the wall! It can magnify electric 
power a hundred million times, compared 
with the ten thousand times of the ordi- 
nary relay. 

While its chief use will be in the auto- 
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Below, the “grid-glow”’ relay, 
most sensitive electric con- 
trol ever devised; and, right, 
D. D. Knowles, its inventor 


























matic control of electric machinery and 
devices, the relay can also be used to turn 
lights on and off automatically; to count 
people, automobiles or products passing 
a given point; and to protect valuable 
exhibits in stores and museums. 


The bulb is gas-filled and, like a radio 


Seeman el 


When a drop of water fell upon two wires ex. 
tending from the bulb, an electric bell sounded 


tube, contains two electric poles and a 
grid, though no filament. The poles are 
connected in the circuit to be controlled, 
Between them the charged grid acts as 
a gateway or blockade against the flow 
of current. When some minute outside 
influence, such as the movement of the 
hand in reaching for the watch, draws 
the charge from the grid, the gateway 
opens and the current flows, operating 


the bell. 


Longest Power Transmission Near 
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HEAPER electricity for all of us, because it can be trans- 
mitted economically thousands of miles where only hundreds 











have heretofore been possible, may be one of the results of a new 
system of handling electricity perfected by Frank G. Baum, San 
Francisco engineer. By it, electric power generated in the Rocky 
mountains can be sent to the Mississippi valley or even farther 
east, and the power of Niagara can span the country. 

Mr. Baum’s invention comprises a rotating synchronizing regu- 
lator. His system divides the entire transmission line into sections 
of 100 to 200 miles, linked by the rotary regulators, or condensers, 
each of which transmits the current onward with small losses. 

The new invention promises to make possible the utilization of 
waterfalls which are now idle because they are in isolated localities; 
for example, the great falls in the center of Africa, in South 
America, in Labrador and elsewhere. 








Frank G. Baum, San Francisco engineer, whose rotary synchronous regu- 
lator, or condenser, is hailed as ‘‘one of the most important inventions 


ever made in the handling of electricity”; at right, a photo of the apparatus 
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ARLY this spring two 
nineteen-year-old boys, 
prospecting in the bar- 
s ren hills of Esmeralda 
“eounty, southwestern Nevada, 


“yan upon a badger hole. They 
“dug into the hole. At the bot- 
Yom, instead of a badger, they 
found a ledge of rocks shot with 
‘streaks of gold. ‘The boys 
‘staked a claim and carried sam- 
‘ples to Tonopah, thirty miles 
away. The rock assayed enor- 
mously rich—$78,000 a ton! 

That was the beginning of the 
new gold rush at Weepah, 
Nevada, which has spread its 
fever up and down the Cali- 
fornia border and ushered in 
anew romance of treasure. 

The two boys, Leonard Tray- 
norand Frank Horton, Jr., dug up chunks 
of rock streaked with gold in ribbons half 
aninch wide. News of the find traveled 
swiftly. Prospectors, merchants, clerks, 
financiers and tourists drove across the 
sagebrush to Weepah in thickening clouds 
of dust. There was a scramble for claims. 
Otker lucky strikes followed. Ed McKel- 
vey, veteran miner, strolled in from the hills 
with surface gravel valued at $50 a pound. 
Pine Nut Johnny, a Piute Indian, brought 
news of another rich find at Barrel 
Springs, five miles away. 

Within two weeks a forest of claim 
stakes sprawled over some 4,000 acres of 
desert, and a lifeless stretch of sagebrush 
and sand had been transformed into a 
mining camp of tents and shacks. Claims 
brought as high as $50,000. 

Today the gold fever is raging along a 
thousand-mile front from Phoenix, Ariz., 
in the south, along the California bound- 
ary to Oregon and Washington. Gold- 
field, Nevada, scene of a great rush of 


- two decades ago, experienced a sympa- 


thetic boom. In the Arizona desert a 
race of motorists began when two old- 
timers, Dan McGraw and James Girard, 


hey 





Scene at the gold rush camp at Weepah. The “lucky strike”? was made ia a 
low hill overlooking the camp, which originally had only four frame dwell- 
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Motor Cars, Airplanes and Modern Machinery 
Mark Latest Stampede for Gold in Nevada 


By EDWIN KETCHUM 





Dig your fist into rocky soil at Weepah, Nevada, and you may pull out 
a handful like this! A hundred dollars’ worth of gold was panned from it 


told of a pay streak assaying $100,000 a 
ton in the hills near Dripping Springs. In 
California another rush centered in the 
Rand district, near Bakersfield, a region 
of deep mines which have produced mil- 
lions of dollars in gold and silver. Similar 
symptoms appeared as far north as Walla 
Walla, Wash., where J. D. Walter, a 
butcher, found six gold nuggets in the 
crops of two chickens. 


XCEPT that'the old spirit of adven- 

ture and the thrill of gambling for big 
stakes are there, this new stampede is far 
different from the famous gold rushes of 
the past. For in the three quarters of a cen- 
tury since the California madness of *49; 
even in the quarter century since the 
hectic days of the Klondike, Tonopah 
and Goldfield, mechanical science and 
electricity have wrought mighty changes. 
The prospector’s slow-moving burro has 
surrendered to the flivver, the roadster, 
even the airplane. Electric lines are pro- 
jected to supply the new mining camp 
with light and power. For a time the 
prospector’s pick, shovel and pan may 
serve to locate “pay streaks’; but soon 












hand tools must give way 
to blasts, electric drills and 
modern mining machinery. 

For in the part of Nevada 
where Weepah lies, most of 
the precious yellow metal 
is hidden in rocks—in deep- 
running veins of quartz, or 
lode. Unlike the placer de- 
posits of early California or 
the Yukon, where miners 
washed golden dust from 
the gravel of streams, the 
Nevada treasures must be 
recovered by sinking deep 
shafts and running levels 
and drifts to follow the 
lode. Electric hoists must 
raise the quartz to the sur- 
face. Other machinery must 
crush the rock to powder 
and from it extract the gold by washing 
and other metallurgical processes. This 
is known as quartz mining, as distin- 
guished from placer or hydraulic mining. 

At Tonopah, Goldfield and other work- 
ings, veins of quartz have been followed 
for thousands of feet. In the famous 
Comstock lode, shafts were sunk so deep 
that miners were able to work only an 
hour or so at a stretch because of the 
unbearable heat. 

Vein mines such as these gradually are 
“worked out” and abandoned. Then it 
often happens that some lucky prospector 
stumbles on a rich new vein where it 
crops out near the surface, just as did the 
two boys exploring the badger hole. 


O ONE knows for certain just how the 

veins of gold-laden quartz came to be 
in the rocks. Geologists generally believe 
that in ages past deep subterranean 
streams carried silica and gold in solution 
under terrific heat and pressure. During 
one of nature’s upheavals these waters 
geysered up, filtering through cracks and 
fissures in the earth’s crust. There the 
silica crystallized into quartz, and the 


| 


ings. Spreading like wildfire, the news brought a population overnight, to 
transform the desert spot into a place of tents, shacks and automobiles 
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hardship, danger and death to ex- 
_ plore neighboring streams. Fifty 
years later the story was repeated 
in the Yukon, when men braved 
the Alaskan wilderness to sift gold- 
en gravel from the Bonanza, Eldo- 
rado and other treasure-filled 
creeks. In a single year they won 
$22,000,000. 

The heaviness of gold which has 
settled on stream beds is the qual- 
ity which men have employed to 
advantage in developing methods 
of placer mining, in which the gold 
is separated from the gravel by 
washing. The simplest method, 
and the one widely used in early 
days when surface gold was com- 
paratively common, is known as 
“panning.” The prospector fills a 
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the gold at the bottom. T : 
finally recovered by further he gold = 
“panning out.” The pan is I 
only in prospecting. . 
An elaboration of this method was 
“cradle” used to wash “pay dirt” ; 
larger quantities. This was a box, tiger: 
ed on rockers and fitted with a perforated 
bottom of sheet iron. While water was 
poured over it, the cradle was rock 
causing the pay dirt in it to sift thro 
on to an incline stripped with bars of 
wood called “riffles,” to catch the gold, 


” LARGE scale placer workings the 
most effective methods have been sluic. 
ing and hydraulic mining. The sluice jg g 
shallow inclined trough through which a 
stream of water is directed. When the pay 
dirt is shoveled into the upper end of the 
trough, the gravel is carried down. 











The two boys who, while prying into 
a badger hole, made the strike that 
started the Weepah rush: Right 
to left, Frank Horton, Jr., Leonard 
Traynor and young Horton’s father 


gold with it, filling crevices be- 
tween rocks and thus forming 
veins. 

An unusual feature of the Wee- 
pah strike, say the old-timers, was 
the discovery by Ed McKelvey of 
rich gravel or placer deposits on 
the surface, in addition to the 
lode. The presence of this “pay 
dirt,” they declare, may cause 
trouble in the new mining camp; 
for under the state laws prospec- 
tors are permitted to file placer 
claims on areas already staked out 









stream, while the heavy gold set. 
tles and accumulates on the floor 
of the trough, which is laid with 
rifles. Hydraulic mining, or min. 
ing by water pressure, is used to 
recover free gold from large gravel 
beds. Powerful streams of water 
tear away the gravel and carry it 
into sluices. 

For working gold-bearing river 
beds, huge bucket dredges have 
been used extensively in the West. 
The gravel, dug by the dredge, is 
put through screens, and the finer 
material passes to sluice boxes 
provided with riffles. 

In these last three processes 
mercury has been employed to aid 
in capturing the gold by amalga- 
mation, the mercury later being 
removed by distillation. 

Dry gravel beds where once a 
river flowed are the chief hiding 
places for those treasured lumps 
of gold—nuggets—which are the 
dream of every prospector. One 
of the most famous of them, the 








for quartz or lode mining. Thus 
two classes of claims may be filed 
on the same area, the placer miner 
being entitled to all the gravel 
down to the regular lode. 

The great placer discoveries, such as 
those of California and the Klondike, 
usually have been along streams. 
Through the ages, as mountains have 
been worn away by the 
elements, particles of gold 
have been washed with the 
soil into streams. The 
metal sinks to the river 
bed, the lighter material 
being carried away. 


AS STRANGE and ro- 
mantic as the story of 
the Weepah badgerholehave 
been the histories of the rich- 
est placer finds. The stam- 
pede of *49, for example, 
was ushered in by two men 
engaged in the prosaic work 
of building a sawmill on the 
fork of the American River, 
near the present site of 
Sacramento, Calif. One of 
them, examining the tail 
race of the mill, was at- 
tracted by a glitter in the 
sand at the bottom. Within 
a year hundreds risked 


“Seldom Seen Slim,” familiar figure in the hurly-burly 
Weepah camp, places a monument on the claim he staked 


shallow pan about two thirds full of “‘pay 
dirt.””’ Then he holds it in a stream and 
shakes it in such a way that the water 
carries away the lighter material, leaving 





Pitching a tent on the road to El Dorado: Gold seekers who have raced 
by automobile to the remote corner of the Nevada desert, resting up before 
searching the barren hills that may give reality to their dreams of wealth 





“Welcome Nugget,” was picked 
up at Ballarat, Australia, half a 
century ago by a penniless fortune 
hunter. It weighed 185 pounds 
and was valued at more than 
$50,000. The largest nugget ever re- 
corded was discovered at Hill End, in 
New South Wales. It was about five feet 
long, three feet wide, and four inches 
thick, and sold for $148,000! 
Scientists believe nuggets 
have been formed by the 
massing together of smaller 
grains of gold in the rough 
and tumble of time. In 
placer deposits the richest 
treasures ordinarily are 
found at the bottom of the 
gravel beds close to the bed- 
rock. Sometimes, when the 
gravel beds are unusually 
thick, shafts and tunnels 
must be built to reach the 
best pay dirt. These are 
known as tunnel claims. _ 
As alluring as nuggets 
are the fabulously rich 
veins occasionally opened 
up in the quartz deposits. 
The “lucky strike” at Wee- 
pah is a shining example. 
Here is a district that has 
been mined, off and on, for 
(Continued on page 138) 




























































“ HE present is only the very 
beginning of an age of dis- 
covery—and the next cen- 
tury will mark the greatest 

advance of civilization in the world’s 

history.” Sosays Prof. A. M. Low in his 
new book, ““The Future,” a tale of wonders 
such as no fairy tale ever presented, of the 
marvels science has in store for the future. 

Professor Low, British scientist, depicts 

a future more fantastic than anything 

most of us could imagine. 

The typical man of the future, he thinks, 
will be called by a radio alarm clock in the 
morning to take a few moments’ radio 
light treatment or massage. Then he will 
jump into his synthetic felt one-piece suit. 
He will wear his hat almost continuously, 
because everyone will be bald. He will 
have to watch out lest he put on his wife’s 
cothing by mistake, for men‘and women 
will dress almost alike. 

During breakfast a loudspeaker will tell 
him of news events, and he will watch 
some of them as they occur on a television 
screen. By altering the wave length, he 
can hear the kind of news he wishes. His 
breakfast may come from the communal 
kitchen by tubes. Telephone messages 
that were automatically recorded while 
he slept will then be read, and so too will 
the news received on his radio tape ma- 
chine. 

This business man of the future, travel- 
ing to his office in his car, will get in touch 
with it on the way by radio and dictate 
toa pocket dictaphone. An elevator will 
carry the car to his floor. All office build- 
ings will have moving stairways, the 
streets moving sidewalks and the stores 
moving floors. Most of his travel will be 
by air, and he will week-end in 
Africa or Australia. 

The world he lives in will be 
much quieter than it is today, for 
noise will have to be eliminated be- 
fore long. Already there is proof 
that noise raises the temperature of 
aroom and has a destructive effect upon 
mechanism. Even noiseless subways may 
be attained, Professor Low says; London 
already has a type of underground train 
in which you can hear a watch tick, the 
cars having asbestos-filled roofs, special 
windows, and hoods over the wheels to 
deflect noise. 


HIS soundless world may be lighted 

at night by radio oscillation, for wire- 
less has many of the characteristics of 
light. There will be stations to broadcast 
light, which all buildings will tap as re- 
quired. 

Future man will carry a pocket radio 
set everywhere he goes, and television will 
make long-distance business conferences 
Possible, It will also make it possible for 


An Amazin 
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Future man, says 
Prof. Low, will wear 
synthetic clothes, eat 
out of tubes and see 
news by television 


schools to link up, hearing and “seeing” 
the same university lecturer at the same 
time and following the lecture by diagram 
upon a wireless-controlled blackboard. 
In its earlier stage of development, as 
Professor Low visions it, radio power will 
be distributed locally from cables under 
the principal roads, and vehicles will pick 
up the power through their motors. 
Factories will be built in the country and 
run by power broadcast from huge sta- 
tions. 
But all this is nothing to what may be 
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g Vision of the Future 


Scientist Foresees a World Run by Radio 


accomplished by control of the elec- 
tronic emanations. “If matter is the 
result of defined electric vibration,” 
Professor Low asks, “could we not 
transfer our tables, our chairs and our- 
selves, in effect, by a knowledge of the 
forces which produce these oscillations?” 
Future man may watch a bale of goods 
being whirled through space from Europe 
to South! America, traveling, so to speak, 
under its own power! 


AY FOR the automobile, it will give man 
service and thrills that the automo- 
tive industry today does not dream of. It 
will be a stream-lined car with flexible 
body, inclosed in flexible glass, with four 
or six disk wheels shrouded. The interior 
will be air-cushioned. The engine will 
probably be of a gasoline steam turbine 
type, totally inclosed, and will not have 
to be tinkered with more than once a year. 
Eventually, power for vehicles will be 
tapped from the air by beam-wireless at 
any time or place. 

Some day, too, Professor Low predicts, 
there will be a wonderful Pegasus vehicle, 
an aerocar, that can fly as well as ply the 
roads. It will be equipped with a radio 
telephone and loudspeaker, a milometer, 
inclinometer, barometer, averometer, 
speedometer and thermometer. Control 
instruments will be easily operated with a 
light touch and gear changing will give 
way to automatically variable gears or to 
engines which can give power over a wide 
range of speed. ; 

Chemistry’s great immediate future 
will be along the lines of atomic disintegra- 
tion, and Prof. Low sees no doubt that we 
will be able to construct synthetically 
more and more materials used in 
everyday life today as direct 
products of nature. 

- Greatest marvel of all, perhaps, 
will be the transfer of power to the 
Earth from other planets. This is 
quite possible, Professor Low 
thinks, and he sees nothing fantastic in the 
idea of interplanetary communication. 
Light signals from a_super-searchlight 
beam thrown by ten thousand giant cal- 
cium flares and reflectors, developing a 
light of two million billion candlepower, 
might span the 35,000,000 miles that sep- 
arate Earth and Mars when they are near- 
est, or it may be done through wireless, 
for the most powerful transmitting station 
is believed capable of reaching the Moon. 

“It is far from fantastic,” he says, “to 
believe that in our near future, as 
knowledge of this wonderful force im- 
proves, it may be possible to span the dis- 
tance by sending directional waves or com- 
binations of waves, of enormous strength. 

“There is no limit to the adventure of 


men into the terrific realms of science!” 
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great metal gas bag. 
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Avviatiga 


An amazing propellerless all-metal airship is 
being built by Thomas Benton Slate, well-known 
engineer, at the Glendale airport, Calif. Planned 
on entirely new principles, it will be neither 
pushed nor pulled through the air, but will “float” 
by air pressure from behind. A radial blower 
in the ship’s nose will create in effect a vacuum 
in front of the dirigible, air pressure from be- 
hind constantly pushing the ship forward into 
this vacuum. The duralumin envelope will not 
be divided into sections but will constitute one 
The power plant com- 
prises two turbines. The new airship, pictured 
in construction at the left, will. be entered in 
competitive bidding for Government dirigibles 
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Thomas Benton Slate, building a new 


airship he hopes Uncle Sam will adopt “ wee 
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LANDING GEAR 


TOTAL WT. 16,000 LBS. 
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Called the world’s largest 
land lighthouse, this giant 
beacon, at Mt. Valerien, 
near Paris, guides airplanes 
at night on the London- 
Marseilles-India route. Re- 
volving beams from its twin 
six-and-a-half-foot reflec- 
tors are visible ninety miles 
away, and the light of a 
billion candles is thrown out 
from them through space 
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Lieut. Commander Noel Davis, 
contender in this summer’s 
New York-to-Paris race for 
the $25,000 Orteig prize, is 
pictured above beside the huge 
wheel to be used on his plane. 
Below is a sketch of the giant 
Keystone Pathfinder being 
built for him. A most unusual 
feature is the huge gasoline 
tank, holding 900 gallons, caf- 
ried in the fuselage to concen- 
trate weight instead of being 
divided, as is usual with large 
planes. Thick wings give the 
plane unusual lifting power 
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Californian Builds Propellerless Dirigtble—Latest German 
Super-Ship— Ninety-Mile Beacon for France—Other Advances 











At right, newest link in 
Germany’s air chain—the 
huge Junkers monoplane, 
carrying twenty passen- a 
gers, with sleeping accom- : 7. 
modationsfortwelve, which 
recently made its first 
flight from Dessau to 
Venice. Equipped with 
three 400-h. p. engines, it 
can fly 650 miles without 
landing, at an average 
speed of 115 miles an hour 













































(Left) Powerful search- 
lights on the Junkers r 
plane aid night land- 
ing. The plane weighs 
nearly eight tons, and 
the Germans are al- 
ready planning super- 
giants of 150 tons and 
predicting an eventual 
size of 20,000 tons! 








Above, candidate for a Navy 
pilot’s license being tested with 
a new .“rebreathing’’ apparatus 
to show how high he can fly with- 
out additional oxygen. He inhales 
the same air over and over 
through a mask while handling 
various levers and controls, until 
he becomes sleepy and confused 


Se 


(Right) Two torpedoes race through 
the water while the seaplanes that 
launched them soar out of reach of 
the enemy ship’s guns, in this unusual 
photo, snapped during maneuvers at 
San Diego. The picture vividly 
demonstrates the grim effectiveness 
. of the torpedo plane as a war weapon 





























The Lexington, newest American airplane carrier, receiving a naval defense forces with the completion this fall, at the Fore 
coat of battleship gray at the Fore River shipyards, Quincy, River yards, of the Lexington and the Saratoga. Both the ships 
Mass. Two new airplane carriers will be added to Uncle Sam’s will be equipped with the latest landing and take-off devices 
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How Sea F lying Was Made Safe 





The first hydroaeroplane—Ship- 
to-shore fughts— Other triumphs 
of Glenn Curtiss, air ptoneer 


By 


FRANK ParK&R STOCKBRIDGE 





NTHUSIASTIC dele- 
gations met Glenn 
Curtiss at the pier 
when he_ returned 

from Europe. His victory at 
the first international avia- 
tion meet in France had fixed 
him as a national hero, 

All America now wanted 
to see him fly. Scores wanted 
him to build flying machines 
for them, The Curtiss Com- 
pany had been enjoined. by 
the Wrights against selling 
airplanes. Curtiss had to get 
money to fight the patent 











By the beginning of 1919 
there were ten airplanes at 
once going through the Cur. 
tiss works at Hammondsport, 
Quantity production! Dozens 
of young men were learning to 
fly. Willard, Hamilton, J. ¢. 
Mars, who had been a bal. 
loon man with Capt. Bald. 
win, Lincoln Beachey, Eu. 
gene Ely, C. C. Witmer, 
Lansing Callon, “Gink” 
Dougherty and others who 
later won fame in the air, 
joined the Curtiss exhibition 
forces. To teach them to 








litigation. The quickest and 
easiest way was by giving ex- 
hibition flights. 

That summer of 1909, the 
city of New York staged a 
double celebration, the three hundredth 
anniversary of Hendrik Hudson’s dis- 
covery of the river and the centen- 
nial of Robert Fulton’s voyage in his 
first steamboat. The promoters planned 
a great procession up the Hudson. 
Replicas of the Half-Moon and the 
Clermont were to be convoyed by a fleet 
of aircraft. Popular imagination, fired 
by the amazing things already accom- 
plished in the air, leaped fifty years be- 
yond possibilities. Tremendous was the 
disappointment when the airships failed 
to perform according to promise. 

Glenn Curtiss, keeping a promise which 
he had made before sailing for France, 
took a plane to Governors Island, in the 
upper bay, and waited for favorable 
winds. 


CANNON shot was to be the signal 

for the start of his flight. But so 
many cannons and bombs were being fired 
that few paid attention when, at last, he 
made a short flight in the direction of the 
Statue of Liberty and returned to Gov- 
ernors Island. He had an engagement for 


an exhibition flight at St. Louis and had 


to hurry away without competing for the 
prize of $10,000 which the New York 
World had offered to the first airman to 
fly over the route of Hudson and Fulton, 
New York to Albany, or in the opposite 
direction. 

A few days later Wilbur Wright flew 
his plane several miles up the Hudson 
River. “That was really a magnificent 
flight, considering weather conditions 
and the stage which flying had reached 


Glenn Curtiss landing in New York City after flying down the Hudson from 
Albany. He covered the 152 miles in two hours and fifty-one minutes—one of 
the most significant feats recorded in this series of articles, the fourth of which is 
on these pages. Above, photos of the Langley medal, awarded Curtiss in 1914 


at that time,’ Glenn Curtiss said to me. 

For exhibition flights Curtiss devised 
a “knockdown” airplane. The wings 
came apart in sections. Everything 
packed into compact cases; he could carry 
his plane as personal baggage anywhere. 
This was the machine he took to St. 
Louis, where tens of thousands saw an 
airplane in flight for the first time and 
cheered the evolutions of Captain Tom 
Baldwin, Roy Knabenshue and Lincoln 
Beachey in their Baldwin-Curtiss dirigi- 
bles. 

Then to Los Angeles, for the first inter- 
national flying meet ever held in America. 
Louis Paulhan was there for France. 
Curtiss and his first pupil, Charles F. 
Willard, whom he had taught to fly at 
Mineola, were there. 

New records were made for cross- 
country flying, for speed, for altitude. 
Louis Paulhan flew higher than anyone 
had ever gone before—4,165 feet! 


HIS was in January, 1910. Glenn 

Curtiss got off the ground in six and 
two fifths seconds after a run of only 
ninety-eight feet. He won $6500 in 
prizes, for speed, for endurance, for get- 
ting off the ground in the shortest time. 
On April 10th at Memphis he clipped 
three fifths of a second off his Los Angeles 
starting time. At San Antonio, on April 
23rd, he lowered that another tenth of a 
second. The next day, in the same place, 
C. K. Hamilton, one of the first of the 
Curtiss galaxy of flying stars, got off the 
ground in less than four seconds, with a 
run of only seventy feet. 


fly, Curtiss invented - the 
“grass-cutter,” an airplane 
with the wings amputated 
so that it could not rise more 
than a foot or two. Pupils 
practiced with it until manipulation of 
the controls became automatic. 

In the three years following the crown- 
ing of Glenn Curtiss as king of the air at 
Rheims, more than two thousand exhibi- 
tion flights were given by his pupils and 
himself. He neither sold the planes to 
these exhibition flyers nor employed 
them; the first would have further com- 
plicated the patent litigation of the 
Wrights, while the second would have 
made him liable for damages in case of 
accident. He taught his men to fly, then 
leased the machines to them; they took 
their own risks. 

Extra hazardous risks, some of them, 
particularly the stunts which Lincola 
Beachey insisted on trying. The news 
papers reported that a Frenchman had 
looped the loop with an airplane; noth- 
ing would do for Beachey but to try it 
himself. What would happen when the 
engine turned upside down and the gaso- 
line leaked out of the carburetor? That 
worried Curtiss. 


“T CONFESS I don’t know yet why he 
didn’t set his machine afire when 
the gas flowed down over the hot en- 
gine,” he said to me, “but somehow 
Beachey got away with it.” 

He was the dare-devil of the Curtiss 
flyers. His exploit in flying down the 
Niagara Gorge, over the boiling rapids, 
through unknown and treacherous aif 
currents, was probably the greatest risk 
ever taken by an airman. Spray from 
the Falls, drawn in through the carbure- 
tor, fouled his spark plugs, and the em 
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f was hitting on only ‘an occasional 
ee when he finally landed. The 
‘that ended his life a year or two 
‘er was inevitable to one of Beachey’s 


- amperament. 
: Wealthy sportsmen were beginning to 
buy airplanes. Curtiss’ first private cus- 
tomer Was A. P. Warner of Beloit, Wis- 
nein. inventor of the Warner speedom- 
eer. He built an aerial speed gage on the 
principle of an anemometer; four hemi- 
gpherical cups, revolving on the ends of 
4 Greek cross, the familiar method of 
ing wind velocity. Warner gave 
qne to Glenn Curtiss to try. “One of the 
cups flew off and hit Curtiss in the face. 
He advised Mr. Warner to try another 















scheme. ; 

Curtiss had not lost sight of that 
$10,000 purse hung up for a Hudson River 
flight. Nobody had got it in 1909—the 
prize Was still anybody’s. All that spring 
of 1910 a new machine, specially designed 
towin the World prize, was going through 
the Curtiss works at Hammondsport. 

In May Curtiss put pontoons on his 
new plane, flew around the Hammonds- 

valley and landed safely on the 
waters of Lake Keuka. The first hydro- 
yroplane! Now he could undertake to 
fy the length of the Hudson River with 
assurance that he would not be drowned 
it his plane failed. 


SPENT days preparing for the 
flight. Searching for landing places 
slong the route where he could descend 
for gas and oil, or in case of accident, he 
stopped at Poughkeepsie, halfway be- 
tween New York and Albany. Here he 
found a splendid one, on the grounds of 
the State Hospital for the Insane. 

“When I told Dr. Taylor, the superin- 
tendent, that I intended to stop there on 
my way down the river in a flying ma- 
chine, he said, very politely: ‘Why, 
certainly, Mr. Curtiss, come right in 
here; here’s where all flying machine in- 
ventors land!"’’ Curtiss tells, chuckling at 
thereminiscence. That was the attitude, 
still, of everybody who had not seen an 








The Langley ‘‘aero- 
drome,” which failed 
in its trial flight in 
1903, was flown by 
iss in 1914. It 

is shown on one of 
the test flights, 
above. At the right 
are two of the first 
flying boats 
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airplane flying in the air. 

His plane, the Hudson 
Flyer, was set up on Rens- 
selaer Island, between Al- 
bany and Troy. Crowds 
came to see it. All the 
great newspapers sent re- 
porters. The New York 
Times chartered a special 
train to race the airplane 
down the river whenever 
Curtiss should start. And 
Curtiss waited. 


N -THREE different 

mornings he got up at 
daybreak, ready for an 
early stari, then decided 
there was too much wind. 
He put in his time with his 
mechanics, tinkering while 
the impatient newspaper- 
men openly accused him of 
being a faker. Editors all 
over the country printed 
gibes. 

At last, at dawn on the 
morning of May 30, 1910, 
Curtiss announced he was 
ready. The reporters 
flashed the news to their 
papers. Holiday crowds 
lined the river banks—and 
Curtiss didn’t start! The 
weather at Albany was 
fine, but the telegraph 
brought reports of strong 
winds blowing northward 

















up theriver. By nightfall of 
that Memorial Day the 
newspapers and the public 
were convinced that nobody 
would ever even try to fly 
down the Hudson. ‘Then, the next day, 
Sunday morning, Glenn Curtiss started 
out and did it. 

“I was getting as tired of waiting as 
anybody else,” he told me. 

It was just after eight when he rose into 
the air. The day was calm, his motor 
running perfectly. The special train 
started as he did, slipping down the water- 
level rails of the New York Central at 
fifty miles an hour. Curtiss flew abreast 
of it} and passed it. No trouble 
to go fifty, even more, miles 
an hour now. 

Every inhabitant along the 
upper Hudson turned out, 
steamboat men swung their 
caps, tugs sounded their sirens, 


Circling the Statue of Liberty at the finish of the 
Albany-New York flight. 
on this plane, producing the first hydroaeroplane 


Curtiss had put pontoons 


but the flyer keard nothing but his 
motor exhaust. He flew over the 
Poughkeepsie bridge, 150 feet above the 
rails, then circled eastward to a landing 
field at Camelot while the population 
stood on hillsides and roof tops and 
cheered. Down to a safe landing—and 
nobody there with gas and oil as he had 
arranged! The man entrusted with the 
job of providing fuel and lubricant did 
not believe Curtiss was ever coming! 


EVERAL motorists volunteered help, 
and in a few minutes, with tank and 
crank case replenished, Curtiss rose for 
the second leg of the great flight. Even 
at that point he had already won the 
Scientific American trophy for the third 
time, with the longest continuous 
flight ever made—eighty-seven miles, 








from Albany to Poughkeepsie. 

Approaching the Hudson high- 
lands, Curtiss had his first experience 
with “holes in the air,” that carry the 
plane downward irresistibly, occa- 
sionally taking a flyer’s life as toll. 

The air boiled lke a gigantic tea- 
kettle, cross currents, upward cur- 
rents, downward currents, that let 
the airman fall until once he almost 
touched the water with a wing tip. 
Sudden drops of a hundred feet that 
seemed like a thousand. No man 
ever had tried to fly through air like 
this. 

But in a few seconds the placid 
expanse of the Tappan Zee lay below 
him, the hazard passed. Crowds on 





the river (Continued on page 141) 
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yone Should Know 


| These Fifty- Eight Questions Offer a New Way 
to Test Your Stock of Useful Information 


information? Have you learned 

the secret of selecting valuable 
facts and figures from the general run of 
information, and of sorting them in 
meutal pigeonholes for future reference? 
Or have you allowed knowledge, once 
gained in school or elsewhere, to escape 
you through néglect or disuse? 


Hi large is your stock of useful 


The four fascinating tests given below 
will tell you. They were devised recently 
at Columbia University as a test of gen- 
eral knowledge of science. . 

At first glance, the tests may appear 
difficult; but you will see that they have 
been simplified by the fact that in each 
case a list of the answers is given at the 


various answers into the correct s 
There are fifty-eight questions in all 
including the dates of discoveries and Ke 
ventions. If you answer thirty-five of thens 
correctly you may be reasonably sure you 
are “well informed.” If you score more 
than thirty-five you can put yourself 
down as exceptional. The correct an- 


outset. All you need to do is to fit the swers appear on page 139. 





Terms Used in Applied Science 


"yas test will measure your familiarity with terms 
of applied science. See how many of the following 
ten terms you can place correctly in the spaces before 
the numbered statements. 


pasteurization filament Bessemer converter 
turbine gyro-stabilizer cyanometer 
ammeter carburetor 

armature radioactivity 


1. The rotating part of a motor or dynamo. 

2. The fine wire in an electric light bulb which 

gives off light. 

3. An instrument for mixing gasoline and air to 

form an explosive mixture. 

4. An instrument for measuring electric current. 

. A vessel for holding molten iron and changing 
it into steel. 

6. A rotating machine which derives its power 

from water or steam. 

7. An instrument for measuring the color of the 

sky. 

8. A huge spinning top used to prevent rolling 

of ships at sea. 

9. The property which some substances possess 

of giving off invisible but penetrating rays. 
0. The process of heating milk to destroy bac- 
teria and prevent souring. 


on 


~ 





Great Inventors and Inventions 


RE are the names of twelve inventors and dis- 

coverers, and the dates of their important achieve- 
ments. In the space before each of the twelve numbered 
statements write the correct name, and at the end write 
the correct date. 


Isaac Newton George Westinghouse Olaus Roemer 
Elias Howe Samuel F. B. Morse Galileo Galilei 
James Watt Alexander G. Bell Richard Gatling 


Thomas Edison Cyrus McCormick Johann Kepler 
1837 1609 1834 1769 1893 1861 





1687 1876 1675 1845 1609 1868 
Inventor Date 
1. Invented the first successful steam 
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—___._.. @ Envented the telegraph.............. 
______ 3. _ Invented the moving picture machine 
4. Formulated the law of universal 
MOMPUMEMRMEMR ESD born aren ose ess =a ae Leceene es meatanee’ 
.- p; Bavented the air brake... ... ..6. 6... ee} 
____. 6.. First measured the speed of light..... ent: 
____. 7. Discovered the laws of motion of the 
“TY Sa a ee eer ee ee 
____—. 8. _ Invented the sewing machine........ ee 
___.. 9. Invented the reaper... ........-..... ees 
10. Invented the telephone.............. ~~ e 
_____11. Invented the machine gun........... 
_____12. First person to make and use the 
RORNINDO tooo eases e gdp ta de Zotarey oceeens aan 














Your Mental Measuring Stick 


Hew accurately does your mind serve you as a measur- 
ing stick? Try to place each of the following twelve 
numbers in its right space before one of the statements 
below. 


-000039 5744 660 6,080 
231 2,204.6 43,560 
640 5,280 


6,000,000,000,000 


Number of feet in one mile. 

Number of pounds in one metric ton. 
Number of acres in one square mile. 
Number of square feet in one acre. 
Number of degrees in one radian. 
Number of inches in one centimeter. 
Number of feet in one knot (one nautical mile). 
Number of inches in one micron. 
Number of miles in one light-year. 
Number of cubic inches in one gallon. 
Number of feet in one fathom. 

12. Number of feet in one furlong. 
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Remember These Measurements? 


F YOU are familiar with the different units of measure- 

ment, how widely can you apply them? See how many 

of the following twelve numbers you can place correctly 
in the spaces. 


29.5 62.5 1,100 | 239,000 
39 256 25,000 93,000,000 
29,141 459.4 186,000 


6,000,000,000,000,000,000,000 
. Number of miles around the earth. 
Number of feet per second sound travels in air. 
Number of vibrations per second of middle C 
on the piano. . 
Number of miles from the earth to the moon. 
Number of degrees below zero Fahrenheit of 
absolute zero. 
. Height of barometer in inches under normal 
conditions. . 
Number of miles per second light travels. 
Mass or weight of the earth in tons. 
Distance in miles from earth to sun. 
Length in inches of a pendulum that beats 
seconds. 
Weight in pounds of one cubic foot of water. 
12. Height of world’s highest mountain in feet. 
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ls There a Human Speed Limit? 


Noted British sctentist’s remarkable experiments with 
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athletes have revealed many amazing new facts 
about the mechanics and chemistry of running 


By ARTHUR GRAHAME 





HEN Charles W. Pad- 
dock, the California 
sprinter famous as “the 
fastest human,” not so 
long ago ran 100 yards in 9 5-10 
geonds, he established a new 
American record, clipping one tenth 
of a second off the mark set by 
Arthur Duffy a quarter of a century 
so. To do that, Paddock had to 
mun at an average speed, pistol to 
tape, of 1014 yards a second. In 
his stride, he must have been step- 
ing about twelve yards a second, 
—which means that he was travel- 
ing at the lively rate of twenty-four 
and one half miles an hour. 

Is that the speed limit, or close 
to the speed limit, of the human 
mmner? Do the remarkable rec- 
ords of sprinters such as Paddock 
and Roland Locke, and of middle- 
distance runners such as Nurmi and 
Rdvin Wide, represent the utmost 
in speed and endurance of which 
the human machine is capable? 
Has stern and inflexible Nature 
established speed laws which even 
the greatest of athletes may not 
break? 











of the athlete’s performance, even 
showing when the runner “beats 
the gun” by about a tenth of a 
second. 

When I visited Professor Hill at 
Cornell University, where this 
spring he has been a nonresident 
lecturer in chemistry, he was con- 
ducting experiments on a small out- 
door training track. Timing coils 
were placed at the starting line, 
and one, three, six, ten, fifteen, 
twenty, thirty, forty, fifty and sixty 
yards from it. The experiments 
showed that with all the sprinters 
examined it took, at the start, 
about one tenth of a second for the 
runner to flash the order “go!” 
from his mind to his muscles. A 
runner who did the sixty yards in 
7 and 56-100 seconds reached maxi- 
mum speed at some moment be- 
tween twenty and thirty yards, 
which seems to be the ¢ ase with all 
sprinters. His last ter yards as a 
whole were the fastest. He covered 
them in 99-100 second. 

“A runner,” Professor Hill ex- 
plained, “‘is subject to a retarding 
influence proportional to his veloc- 








Science is answering these ques- 
tions. Prof. A. V. Hill, noted Eng- 
lish physiologist and winner of the 
Nobel Prize in medicine in 1922, 
has perfected a method of enabling 
him to measure the characteristics 
of an athlete in respect to‘expendi- 
ture of energy and to calculate his 
speed for a given distance. His predic- 
tions are based on studies of the effects 
onthe human mechanism of violent effort 
and of fatigue, which, in conjunction with 
a ingenious timing method, may re- 
sult in proving that in some of the 
shorter running events the best athletes 
have come so close to the human speed 
limit that future record breaking is likely 
tobe in hundredths, rather than fifths or 
tenths, of a second. 


THs timing method, offering a de- 
gree of accuracy impossible with a 
human timer and the best split-second 
watch, consists of wire coils placed along- 

le the track at the starting line, at the 
finish and at intermediate points. The 
runner carries, attached to his waist by a 


tape, a small piece of magnetized hack- 


saw blade, and when he passes a coil a 
current is induced in it, and a galvanom- 
ter attached to the coil is deflected. 

deflections are recorded on moving 
photographic paper, marked in units of 
lime, in a special type of camera. The 








Professor A. V. Hill, noted English physiologist, winner of 
the Nobel Prize in medicine in 1922, and recently nonresident 
lecturer at Cornell University. In his remarkable studies of 
the human muscular machine, he has perfected a method of 
timing runners which, in conjunction with other discoveries, 
has changed the human speed limit from a topic of cinder 
track argument to a subject for serious scientific discussion 


start is. recorded by pressing an elec- 
tric key at the moment the starter’s 
pistol is fired. The timing slips provide 
a detailed and easily understood record 








A man, running 100 yards in the record time of 
ten seconds, Professor Hill’s experiments show, 
does as much work as would be required to lift 
him 300 feet in the air. He uses up 9 horsepower 
of energy.- He generates 14 ounces of lactic 
acid (muscle fatigue). And he “‘runs into debt” 
for five to seven quarts of oxygen. An athlete’s 
oxygen borrowing capacity is a reliable index, 
according to Professor Hill, of his ability as 
a runner, more especially in distance events 


ity. The faster he runs, the greater 
the resistance he must overcome. 
In effect it is the same as when a 
raindrop falls through the air, the 
resistance of the air grows greater 
as the speed of the raindrop in- 
creases, 

“The sprinter who ran sixty yards 
in 7 and 56-100 seconds exerted a constant 
force of about eighty percent of his body 
weight. He started with an initial ac- 
celeration equal to four fifths of gravity. 
In running 100 yards he would do work 
equal to that required to lift his body 240 
feet in the air.. Another runner exerted a 
force equal to ninety-two percent of his 
body weight. In running 100 yards he 
would do work equal to that required to 
lift himself 276 feet in the air. ~ 


7 A SPRINTER capable of running 106 


yards in record time would perform 
work equal to that required to lift himself 
300 feet or more in the air. In running 
100 yards in ten seconds a man uses nine 
horsepower of energy.” 

This tremendous expenditure of energy 
supplies scientific basis for the belief, ex- 
pressed by many prominent track coaches, 
that, when the present sprint records are 
beaten, it will be by fractions of a second 
so small that they can be recorded only 
by electric timing apparatus. 

“Muscles contract and relax rapidly 


ro a a a 
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when a runner is travel- 
ing at high speed,” Pro- 
fessor Hill then con- 
tinued. “Lactic acid 
—a product of muscu- 
lar fatigue, a variety 
of the acid that accom- 
panies the fermen- 
tation of milk—is 
manufactured at the 
rate of three or four 
grams a second, and 
one and one half 
ounces of this compara- 
tively strong acid in the 
muscles at the end of a 
fast 100 yards will re- 
sult in a considerable 
falling off in speed. 
Four ounces is enough 








NEXT MONTH! 


Every man thrills to the clang of the fire engine, but fire 
fighting today is a science that every one of us should know 
more about. Modern technical knowledge and the hard- 
gathered wisdom of experience are pitted together in our 
next story 


“CHIEF OF BATTALION” 


By Karu W. Derzer 


to appear in our July issue. It is a thrilling story of life in 
a fire department today, that you won't want to miss. 


a muscle must } 
carbohydrates, fr 
do that it must hav 
oxygen. But it js a 
necessary that thi ox 
ygen should come di. 
rectly from the outer 
air. The muscles store: 
up energy as a sto 
battery Stores up elec 
tricity, and can ye 
stored energy ag an 
electric motor USes 
stored electricity, The 
are able to “borom” 
oxygen, and replace ; 
after the fet ae 
been made and the 
athlete is resting, 


“In the sprints the 














to stop the athlete com- 
pletely. 


“A runner traveling at high speed— 
say, ten yards a second—must pay a 
tremendous price in energy for even a 
slight increase in speed. At high speeds 


records. Once a sprinter has attained 
his maximum speed, the remaining dis- 
tance to be run is so short that it is diffi- 
cult for him to increase his speed greatly. 
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The electrical timing apparatus designed by 
Professor Hill, with which he has been testing 
Cornell University runners. Wire coils are 
placed at intervals along the track. The run- 
ner carries a magnet which, as he passes each 
coil, induces a current in it, the fluctuations 
being graphically recorded on a chart. By 
this method Prof. Hill has measured runners’ 
time down to a five-hundredth of a second 


most of the mechanical energy de 
veloped by the muscles is absorbed by 
internal friction. Only a small part is 
available to move the body forward. 
Skill of movement is, of course, an im- 
portant factor in championship speed, 
for poor codrdination results in an 
unduly large production of lactic acid 
and consumption of oxygen, with 
consequent loss of speed. 

“It is improbable that athletes of 
the future will be able to improve 
greatly on the starting speed of the 
present record holders. The strain on 
muscles and tendons already 
is tremendous. In the viscous- 
elastic properties of our mus- 
cles Nature has provided a 
safety valve for the athlete 
determined to break records. 
The inevitable falling off in 
muscular tension that is the 
result of violent physical 
effort keeps him from wreck- 
ing the mechanism of the 
body in his efforts to smash 








For these reasons I 
do not think that 
there will be any 
startling lowering of 
records in the sprint 
distances. 

“In the longer 
runs a man’s prob- 
able speed limit for 
any given distance 
may be determined 
by his oxygen: bor- 
rowing capacity. 

“To perform work 


athlete runs almost en. 
__ __tirely on stored ener. 
and breathing is of slight importance, The 
distance is so short that he is unable to 
use up all his stored energy and s0 ex. 
haust himself. In the longer runs the 
athlete’s ability to borrow oxygen and 
repay it later is index to his ability asa 
runner. 

“It has been determined by experi. 
ments that the maximum oxygen intake 
of a runner is about three and one half 
quarts a minute, and that the maximum 
energy storage capacity is equivalent to 
about thirteen quarts. This gives hima 
total oxygen capacity of about sixteen 
and one half quarts. An athlete running 
at top speed can use up all his available 
energy in a little more than 300 yards, 
When he has done so total exhaustion is 

at hand.” : 








I asked Professor Hill how 
he, as a physiologist, had be- 
come so deeply interested in 
athletics. 


fe ANY people ask me 

Mita? he replied. 
** Well, the physiologist’s jobis 
to study the chemical and phy- 
sical activities of living organ- 
isms—muscles, heart, and soon. 
He studies, for example, the 
curious power a muscle pos- 
sesses of adapting its liberation 
of energy to the work it has to 
do. In the marvelous per- 
formances of trained athletes 
he can obtain data of extraor- 
dinary exactness. Recent- 
ly an athlete ran sixty yards 
for me, four times in succes 
sion. I had asked him to try to 








The start is recorded electrically, the resulting graph, as 
shown below, showing more accurately than a human timer 
and a split-second watch whether the runner “‘beats the 
gun.” The photo shows Jack Moakley (left), Cornell track 
coach, starting assistant track coach Bangs, who is carrying 


a magnetized steel strip tied around his waist. 


10 YDS. 
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1YD. JUMPED THE GUN 
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2oyns. 'SYDS. WY0S. Eyps, 
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sail 279 224 167 113 \/ 065 


Moakley 
holds an electric switch in his hand, which signals the start 


run at the same speed each time, 
His times were taken at ten 
points along the track, - and 
the average difference in his 
times was only 14/1000 second! 
If I wanted similar data on 
industrial fatigue, where could 
I find a bricklayer of suflia- 
ent powers of codrdination to 
lay bricks with anything like that 
regularity of performance? 
“The precise data that may be 
obtained from the performances: 
athletes enables the physiologist 


ALREADY SIGNS ° . 
for movenent to place his subject on a level wit 
starting sigwat «the exact sciences. And to obtaif 


Irregularities in a runner’s start are readily detected by a study of the 
graphs produced by Professor Hill’s timing apparatus. These records 
showed a correct start (upper curve) and a “jumping the gun”’ start 


this reliable data, extreme accuracy 
in timing instruments, of course, 8 
absolutely essential.” 
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ASTRONOMERS 
A rom at eee 
are gathering 10 
iad he view the 

tal eclipse of the sun 
will occur early in 

‘the morning of June 
99, The United States, 
memories are 

gill vivid of the eclipse 


of January 24, 1925, is 


party to study the 
elipse,the McCormick- 
Chaloner expedition 
from the University of 


Whe June 29 eclipse 
can be viewed in Wales, 
England, Scandinavia 
and Siberia. It 
wil be the first total 
eclipse visible in Eng- 
land in 200 years. 

jal trains will carry 
Britishers to the best 
points of vantage in 
the country, where, a 
few minutes after sun- 
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Path of the total solar eclipse to occur June 29, when the moon will pass between sun and 
earth. Traveling at fifty miles a minute, the moon’s shadow will start the eclipse on the 
‘ Atlantic Ocean at sunrise, sweep across Britain, up Norway, into the Arctic Ocean and through 
rise, they will see the Siberia. It leaves the earth at sunset, having taken two hours to flit across the earth 
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June 29 


sun blotted out for 
nearly half a minute. 

Three other eclipses 
are scheduled for 1927. 
The first, a total eclipse 
of the moon, will be 
visible throughout this 
country early in the 
morning of June 15. 
Another total eclipse 
of the moon and a 
partial eclipse of the 
sun are due in Decem- 
ber. 

Scientists find their 
reward for eclipse ex- 
peditions in studies and 
photographs of the 
sun’s outer atmosphere 
that could be made at 
no other time. The 
American expedition, 
for example, hopes to 
reveal new secrets of 
the mysterious chem- 
ical element “‘coroni- 
um,” thus far detected 
only during total eclips- 
es in the hot gases sur- 
rounding the sun. 


Great Hudson Tunnel Undergoes Health Tests 














Watching a ventilation test of the under-Hudson tunnel, made with smoke bombs 


T® ventilating system installed in 
Athe new Hudson River vehicular 
tunnel connecting New York and New 
J has been, perhaps, the most 
important of the stupendous problems 
Involved in this great engineering feat. 
If the ventilation is not adequate in a 
tunnel designed to carry motor vehicles, 
is a possibility of serious injury to 
the health of drivers using the tunnel. 
To solve it, the engineers abandoned 
the usual scheme of forcing air in at one 


“fd and sucking it out at the other. 


, they made ingenious use of the 
pace at the top and bottom of the 
Grcular tubes, as shown in the drawing 


atthe upper right. At frequent intervals 


g the tunnel, fresh air is forced in 


from a duct beneath the roadway. Im- 
pure air and the deadly carbon monoxide 
gas produced by the running motors are 
supposed to flow into the upper duct and 
out of the tunnel by way of enormous 
stacks in the ventilating buildings, one 
of which is shown at the right. 

Smoke bombs and smoke candles are 
being used to test the flow of air in the 
tunnel.. By this means it is possible to 
get visual proof of just how rapidly the 
ventilating system will remove the 
exhaust gases of motor vehicles. 

At this writing several tests have been 
made. Engineers are now checking the 
results, and expect them to show the tube 
safe before it is opened to the public— 
probably in August of this year. 






me VEHICULAR TUNNEL 


HUDSON AND 
MANHATTAN TUNNEL 












































Ventilating building on New York side 
housing fans that purify the tunnel air. 
-Above, the new tunnel, 2914 feet in diam- 
eter, compared with Hudson railway tube 
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The World’s Progress in Science 


On these pages are presented each month brief 
stories of scientific discovery and research hav- 
ing practical bearing on our everyday problems. 


No “Criminal Type,” Survey Shows 


HERE is no such thing as a “crim- 

inal type,” we are now told. The 
average criminal is a normally intelli- 
gent individual, and consequently our 
methods of punishment, which are 
based on the theory that he is a 
“type” and not an individual, are 
doomed to failure. 





Such are some of the findings of the 
most comprehen- 

sive study of a 
large group of 
criminals ever un- 
dertaken, when 
the personal and 
family history, en- 
vironment and 
characteristics of 
3,053 offenders in 
the New York 
Court of General 
Sessions were 
studied recently 
by psychologists 
and physicians un- 
der the supervi- 



























**Mercy bullets’”’ that stun instead of kill 
will be used by Capt. Barnett W. Harris, 
of Chicago, to capture wild animals. An 
anaesthetic within the bullets, which can 
be fired from shotgun or rifle, renders the 
animal temporarily unconscious. Two 





sion of Edwin J. 

Cooley, professor of criminology at Ford- 
ham University. Professor Cooley, who 
is also Chief Probation Officer of the 
Magistrates Courts of New York, offers 
the following conclusions drawn from his 
investigation: 

There is no single cause or combination 
of causes for crime; there is no such thing 
as a “criminal type.’”’ The majority of 
criminals are of normal intelligence, not 
feeble-minded. Environment alone is not 
a cause of crime. 

The real cause of crime, the investiga- 
tion seems to show, is to be found in neg- 
lected and untrained youth. Of the 3,053 
criminals studied, 44 percent were under 
21, 62.8 percent under 25. 

Extension of the probation system and 
segregation of nonreformable criminals 
are recommended in the report. 


Relics of Ice Age cAmericans—? 
RCHAEOLOGISTS, digging into the 


soil of America, have recently come 
upon fascinating evidence that men lived 
on this continent far earlier than has been 
generally believed—perhaps a million 
years ago! This evidence, gathered by 
J. D. Figgins and Harold J. Cook of the 
Colorado Museum of Natural History at 
Denver, consists of arrowheads and other 
implements found buried with the fossil 
bones of extinct animals in ancient geo- 
logical deposits in Oklahoma, Texas and 
New Mexico. 

The Indian is thought to have first 
come to America from Asia between 8,000 
and 25,000 years ago. The newly found 
relics, however, are believed to date back 
to the great Ice Age, when northeastern 
America was covered periodically with an 
immense glacier and when prehistoric ele- 
phants and mastodons roamed the land. 


types are shown in the photo at the left 


This was 25,000 to a million years ago. 

Mummies unearthed from the burial 
caves of ancient “Basket Makers”’ in 
Arizona have revealed that the American 
woman who lived about 1500 B.C. 
bobbed her hair. Her husband let his hair 
grow long, and braided it. Buried with 
one prehistoric woman was the 


ber experts, recently stat 
world owes a billion doen’ = the 
chemistry in the rubber industry ‘alon . 
This billion is represented in the 7: 
duction of better rubber by pred 
processes. Our automobile tires ol 
balls, garden hose and gloyes vt 
twice or three times as long as the 
used to. New chemical processes Nee 
almost entirely cured the tendene ot 
rubber articles to become hard as 
dry with age. In fact, but for the 
chemists, says Dr. Geer, the world’s 
supply of rubber would have heen 
exceeded long ago by the demand. 


High Wages Boost. Inventions 
NVENTION of labor-saving devices 


in industry is being more than ever 
stimulated by the decrease in the sup- 
ply of “cheap labor” in this 
country, says Prof. Robert 
_D. Ward, of Harvard Uni- 
versity. 
“From one end of the 
country to the other, reports 
of new labor-saving machinery are coming 
in almost daily. New coke-handling ap. 
paratus, mechanical brick makers, track 
layers, and numberless other machines 
are replacing crude hand labor and at the 
same time saving money. The question, 
“Who will dig our ditches?’ is answered by 
mechanical ditch diggers, the largest of 
which can do the work of four hundred 
men!” 
The rapid development of new ma- 
chines to do rough work is not only de- 
creasing unemployment, Professor Ward 





mummy of a small lap dog! 


New cAnaesthetic Tested 


ISCOVERY of a new 
anaesthetic, said to have 
important advantages over 
ether or chloroform, is claimed 
by German surgeons. Known 
as “107,’’ it has proved suc- 
cessful in 300 tests, according 
to Dr. Ernst Unruh, of Berlin. 
Under its influence, pulse 
and blood pressure of patients 
are said to remain normal, dis- 
agreeable after-effects and dan- 
ger to heart, lungs or nerves 
eliminated, and operations pos- 
sible even in severe cases of 
pneumonia and advanced tu- 
berculosis. Since it requires no 
inhalation mask, it permits 
operations on the face, nose 
and throat. A bromine solu- 
tion, “107” is introduced into 
the intestines. 


Rubber Chemistry Magic 


E SHOULD find it hard 
to get along today with- 
out rubber; yet its countless 
uses would have been impossi- 
ble without the ceaseless work 
of chemists. Dr. W. C. Geer, 


one of America’s foremost rub- 
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Tests are still being made to solve the mystery of the 
destruction of the dirigible Shenandoah. Above 18 @ 
machine devised at the Bureau of Standards to test gird 
ers made by the same process as the Shenandoah’s, to 
discover whether structural weakness caused the mishap 
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s, but is smoothing out the peaks 
hollows of seasonal employment. 
ie prophesies that the new industrial 
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**Radium clock”’ exhibited re- 
cently at Columbia University 


“Mercy” Bullets for Animals—Alcoholism in Rats—Dancing 
Measured in Calortes—New Anaesthetic, and Other Discoveries 











situation, while increasing labor costs, 
yillneverthelesslower productioncosts. 


Twins Alike Even in Unlikeness 


0 TWO things in the world are 

exactly alike, we are often told. 
Aclose approach to duplication, how- 
ever, is found in the case of “iden- 
tical” twins; that is, twins believed 
to have grown from the same ferti- 
lized egg cell, as distinguished from 
ordinary or “fraternal” twins. Re- 
cently a Japanese biologist, Dr. Taku 
Komai, reported the results of studies 
ghich show that in some instances 
twins actually may be more like each 
other than are the two halves of a f 
sngle individual. For example, the 
ioht hand of one identical twin re- 
sembled the right hand of his brother |! 
more closely than did the right and |' 
let hands of either twin! 





How Dances Burn Us Up 


IENTISTS at the University of 
Helsingfors, Finland, have just 




















the tides of the sea. Dr. A. 
F. Bernard Shaw, of New- 
castle, England, recently 
made this discovery while 
studying the white cor- 
_ puscles of the blood. These 
white cells, whose duty it is 
to fight disease germs which 
enter the blood, are known 
to vary in numbers from 
time to time. Dr. Shaw 
found that the number in- 
creases and decreases in 
two regular daily waves. 
The high tide of white 
corpuscles usually comes 
just after midnight, and 
again in the afternoon. Dr. 
Shaw suggests that these 








tides may bear some rela- 
tion to the hours of eating 
and sleeping, or may be due to chang- 
ing positions of sun and earth. 
Another strange thing just discov- 
ered about our blood by Dr. W. M. 
Hackebusch, German physician, is 
that anger makes it turn sweeter. He 
aroused anger in human subjects, then 
drew off samples of blood. In every 
case he found more sugar in the blood 





after the fit of emotion than before. 





completed interesting measurements 
of the energy consumed in dancing, 
in terms of heat units. The fast ma- 
mrka consumed the most fuel—10.87 




















& 





Science now “hears” the atom, too. By means of this re- 
Markable device, invented in Germany, the movement of 
Millions of atoms in.a bar of soft iron, when disturbed by 
& magnet, can be heard distinctly as a peculiar roaring 


Radium ‘“‘tells” the time, in this amazing new instrument. 
Within a vacuum bulb, an electrically charged gold leaf 
“pendulum” swings alternately back and forth each half 
minute under the influence of the alpha rays of the radium. 
A high vacuum is obtained with a motor driven pump 


calories an hour for each kilo- 
gram of body weight, or almost 
twice the energy consumed by 
a stonecutter plying his trade. 
The polka required 7.56 cal- 
ories; fox trot, 4.78; schot- 
tische, 4.76, while the waltz 
used up the least energy, 3.99. 


Science and (Conservation 
EGARDING future de- 


velopment of natural re- 
sources, Secretary of the Inte- 
rior Hubert Work says:. “Sci- 
ence can help us find new 
wealth in materials trodden 
under foot as worthless.” 

A dirty yellow mineral found 
on barren slopes of Colorado 
proved to be radium, boon to 
the suffering. Helium gas was 
found in natural gas from 
Kansas wells. Today it is 
being used for inflating air- 
ships, for cooling electric gen- 
erators and motors and filling 
radio tubes; in the treatment 
of disease; even to make toy 
balloons safe for children! 

Priceless wealth lies hidden 
all about us. 


Blood Has Daily Tide 


N THE blood stream, 
pumped from the heart to 
give us life, there are daily 
tides, like the ebb and flow of 


Now he offers it as his belief that 
anger is nature’s way of preparing the 
body for combat. More sugar in the 
blood immediately supplies food for 
the muscles to act quickly. 


Alcoholic Rats and Heredity 


just because a person is descended from 
hard-drinking ancestors is no sign that 
he can “hold his liquor” better than 
others; nor does it mean he is more likely 
to turn into a drunkard. Such are the 
conclusions of Prof. Frank B. Hanson and 
Miss Florence Hays of Washington Uni- 
versity, St. Louis, Mo., after staging a 
series of drinking tests with rats. 

In a tight box they placed ten rats, five 
of which were descended from ten gen- 
erations of drunken ancestors and. five 
from sober forbears. After saturating the 
air in the box with alcohol fumes, the 
experimenters observed the time it took 
the animals to keel over. Repeated tests 
showed virtually no difference in their 
resistance to the drug. 


More Antennas, Weaker Signals 
N INTERESTING new fact about 


radio broadcasting has been re- 
vealed by R. H. Barfield of the English 
Radio Research Board. It is this: The 
strength of a signal received on your set 
depends materially on the number of 
other radio listeners tuned in. In other 
words, every additional antenna takes 
energy from the broadcast signal. 

By testing waves received from the 
same station in various directions, Mr. 
Barfield found that the energy, after pass- 
ing over districts with many antennas, 
was noticeably less than after passing 
sparsely settled regions with few antennas. 
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HEY took turns i 
lows of their enlarged tat - 
nace. A: month after landi : 
naked, on that desolate Spof, hi 
manufactured out of the island's Taw 
é materials more than a ton of iron! 


Ingenuity Put to the Supreme Test 


By HAWTHORNE DANIEL 


“Se pnecenpew among the Aleutian Islands, four Seattle yachts- 
men—Parker and Thornton, partners in an engineering 
firm; Williams, a young naval architect, and Kelly, a deck 
hand—were captured and imprisoned in their own yawl by 
Kiska Joe, murderous half-breed seal poacher. A shipwreck 
separated them from their captor, but cast them with Oomak, 
one of Kiska Joe’s crew of native Aleuts, on the desolate shores 
of Devii Island. By killing game they supplied themselves with 
food and clothing, and by smelting ore found on the island 
they made tools of steel. A weird cry that echoed through the 
island mystified them, for they could find no trace of inhabit- 
ants. They planned to build a boat to be driven by a steam 
engine fashioned from ironore. But just as they were beginning 
work on the boat, Kiska Joe’s schooner appeared offshore. He 
had returned to search for them. When the poacher reached 
the beach in a small boat, Parker, overjoyed at the chance of 
rescue and acting against the advice of his comrades, hurried 
to greet his former captor. He was immediately seized and 
bound. Kiska Joe and one of his men, armed with rifles, then 
advanced against the other castaways who lay concealed behind 
rocks at the top of a cliff. As Kiska Joe drew near, Kelly 
rolled a boulder down upon him. Now read on: 


BRANCH snapped as the boulder fell, and with the 
A quickness of a mountain goat Kiska Joe leaped. He 
was none too soon, for the rock crashed within five feet 
of him, then bounded down the ravine until it splashed into the 
stream. Even before it came to rest in the water, Kiska Joe 
lifted his rifle and fired four shots in rapid succession in the 
direction from which the boulder had fallen. Kelly heard the 
bullets spatter on the rocks before him. 
“Well, he knows we're here,’ whispered Thornton. “He 
may not come any farther.” 
But Kiska Joe was not to be frightened by a single stone. 
Again he started forward, keeping well to the other side of the 


ravine, Thornton raised his head a trifle to see where their 
enemy was, and a bullet clipped the leaves close to his ear. 
Kiska Joe had dropped the packages he had been carrying, 
and now was ready to fire at any movement he could detect. 
His follower, too, stood ready with his rifle. 

The group of castaways at the edge of the ravine were in 
desperate plight. They could not fight, except with stones, and 
the two attackers now were well beyond the reach of stones. 
Retreat was the only thing left, and they began silently to 
creep away. Hardly had they started when they were frozen 
in their tracks by a shril', unearthly cry from far down the 
ravine. It came nearer. They stood listening. They had heard 
that sound before. t 


OMAK began to whimper. They heard Kiska Joe and 
his follower cry out, then the sound of hurried foot- 
steps. And when the group above the ravine approached 
the edge once more the two poachers had disappeared. The 
cry, too, seemed now to be moving away. They could not tell 
what it was, but obviously it was the same sound they had 
heard that first day on the island. They looked once more 
down the ravine, but nothing wasin sight. Obviously, Kiska Joe 
had fled. Reaching the cliff edge, they gazed out across the beach. 
The schooner still lay at anchor a mile away, but the boat 
had left the beach. Kelly| made it out as it was being hur- 
riedly rowed toward the schooner. They saw it go alongside, 
and saw four tiny figures climb on deck. Plainly Parker was 
with them, a prisoner. But why had Kiska Joe fled from the 
cry? And what had made the sound? Oomak was the only 
one who tried to explain it. He wished now that he had risked 
Kiska Joe’s anger, for at any rate Kiska Joe was a man, an 
this thing that shrieked about the island—well, these white 
men could say what they pleased, but he knew, and knowing, 
he was afraid. 


It was a downcast group that assembled in the cave that. 
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There was a cry. A body fell to the ground. A hand reached through the door and lay 
with its fingers outstretched in the firelight. The men about the table leaped to their feet 
RD a 


evening. They blamed themselves for Parker’s capture. What 
would happen to him, they could not guess. Furthermore, 
they suspected that Kiska Joe might take it into his head to 
land again sometime, to surprise and capture the rest of them. 

They realized they would have to guard against a surprise 
attack, and so for the next week they labored at erecting, 
across the narrowest part of the ravine, a barricade that would 
revent anyone from coming up their path. They made a 

dder for their own use, and kept a constant lookout lest 
Kiska Joe should come upon them unobserved. It was while 
they were working on the barricade that they discovered the 
packages Kiska Joe had dropped. One was a ham, which they 


pounced upon with delight. The other was a small bag of Anyway, we don’t need firearms. We can line the edges of the 
dried beans. Both, apparently, had been intended as offerings 


ravine with boulders, and if anyone tries to come up we can 
to the spirits of the island, but they were welcome additions roll them down, and they can’t get past our barricade.” 

to Oomak’s larder. It was a week to the day after Parker’s capture that they 
_. Having completed the barricade, they made a circuit of the | resumed their work on the boat. Within a few days the logs 
island, and found two other places where routes led up the were all split and laid out where the sun would shine on them. 
cliff to the high table-land. One of these they were able to In that time Thornton had planned their program. 

break down, for it was merely a pile of tumbled rocks that For a week they made charcoal, until they had a huge pile 
ormed an irregular series of steps. But the other could not beside their blast furnace. Next they made two litters on which 
be destroyed, and they had to content themselves with cutting to carry ore, and pressing Oomak into service, they made trip 
small trees and brush, and covering the place, hoping that _ after trip, hauling about two hundred pounds of ore at a time. 
thereby it would escape discovery. Their method of weighing it was simple. Thornton weighed one 


Furthermore, in the evenings Thornton busied himself with 
making four; wooden guns, which he blackened with charcoal. 

“Not much good for offense,” he explained when Williams 
laughed at him. “But once we get behind our barricade, they 
may make a showing that will keep Kiska Joe back.” 

“Couldn’t we make gunpowder and real guns?” asked 
Kelly, whose admiration of Thornton had grown to the point 


where he thought the engineer might be able to construct 
anything. 


“EF YOU'LL find some sulphur and saltpeter we'll do it,” 
nodded Thornton. ‘But I’m afraid they aren’t -here. 
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The lathe, driv- . 

en from the {fronted by a new and puzzling mystery. 
water wheel by 
a belt of seal- 


a —— At first they did not take the loss seriously, and then 
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thrust a burning brand through the cinder n eee 
the kindling, and leaving Williams and Thoratanto site 
the improved bellows, he set about digging a sites 
complicated ditches in the sand, with little tthe 
leading to small oblong pits two or three inches q 

“What's all that for?” asked Kelly, pumping until 
the flames shot out of the stone furnace. 

“To make pig iron,” replied Thornton. 

“Pretty small pigs, don’t you think?” asked Williams, 

“Done purposely,” returned Thornton. “We can’t 
handle big ones.” 

Within an hour the molten metal began to collect 
in the bottom of the furnace, and after another 
hour Thornton broke the clay stopper and let it run 
forth. He watched it carefully to determine just how 
rapidly it was collecting on the hearth, and enlarged the 
hole from which the molten metal ran until he regulated 
the flow almost to balance the speed at which it was col. 
lecting. Using crude wooden shovels they had chopped 
out with the adze, they kept the little furnace filled 
with the three essential elements. They took turns 
pumping the bellows, shoveling, and watching the 

ow. 

Thornton directed the flowing iron into set after 
set of the crude molds, building little dams of sand 
across his main channel, tearing them out and rebuilding 
them farther down. All day they worked and oa into 
the night. The morning sun rose again before the last 
of the stream trickled from the caked spout and the 
worn group went to their cave and threw themselves 
upon their beds. 

It was done. A month after landing almost naked on 
that desolate spot, they had manufactured out of 
the island’s raw materials more than a ton of iron! 

Early the next morning they were ready once more to 
renew their labors; yet almost at once they were con- 





Oomak had set about getting breakfast, and first 
looked for the axe, to split some wood. It was gone. 


shafts, pulleys Oomak suddenly discovered that the piece of ham they 


and bearings 


hundred and ninety pounds, and so, having placed him on a 
litter, they lifted him, and then tried to approximate his 
weight with a load of ore. 

**How much will we need?” asked Williams. “And how can 
you tell?” 

“We can’t tell exactly,” replied Thornton. “But this ore is 
rich. Judging from the amount of metal we got from the ore 
we smelted before, it should be about seventy percent iron. 
In other words, nearly three hundred of each four hundred 
pounds of ore is iron. Of course, the way we have to do it, we 
can’t get that much out of it. But suppose we get fifty percent. 
Then, if we want two thousand pounds of iron and steel, we 
will need two tons of ore. To be safe, we better have more. We 
may ruin a lot of it. Let’s take thirty litter loads. That ought 
to be enough. If it isn’t we can go for more.” 


O THEY carried thirty heavy loads of ore and piled it beside 

their furnace, and then devoted a day to breaking it up 

into small pieces. Nor was that all. They found a small bed 
of limestone. 

“Fine,” cried Thornton when Williams came in with a bit of 
the stone. “Fine. I didn’t think it would be here. It’s probably 
the deposit from some old dried-up hot spring.” 

“Huh!” grunted Kelly. “Do we have to carry a lot of that 
stuff, too?” 

“You bet we do,” replied Thornton. “But not so much of 
it as we carried ore. That's something to be thankful for.” 

After two weeks spent in making charcoal, and in carrying 
ore and limestone, they were ready, once more, to start smelting. 

“We'd better repair the furnace,” suggested Thornton. “‘We 
don’t want to stop, once we have it started, until we've finished 
the job.” 

So, while Williams complained and Kelly grumbled, they 
cleaned out the chimneylike affair, enlarged it, made larger 
bellows operated by jointed sticks arranged something like 
pump handles, and at last filled the furnace with kindling, 
charcoal, ore, and limestone. 

“Now for pig iron,”’ said Thornton. “We can’t cast as we 
go, so we'll have to remelt the metal once we get it.” He 


had not eaten had disappeared as well. It was only 
when they began a systematic search that they found 
the one sign that had been left behind. On a smooth rock a 
dozen feet from the door of the cave was a crude drawing done 
with charcoal. It had not been there the night before, for on 
that rock Kelly had sharpened the adze, and Williams had 
rubbed the axe blade. It was a wild and very crude drawing of 
a bird with a huge beak—with great round eyes—with powerful 
wings—drawn in full flight. It was not unlike some of the 
strange birds that surmount totem poles. 

Oomak’s eyes grew wide when he saw it, and he blanched 
beneath his swarthiness. : 

“The devil come to kill us!” he cried. “It is the sign. It 
mean we die—we have enemy—devil, maybe. It is the sign!” 

That someone was on the island beside themselves they felt 
certain now. Still, though they made another entire circuit 
of the island near the shore line, they were unable to find a sign 
of any other inhabitant. So they returned to their tasks, 
determined to guard themselves and their possessions even 
more carefully than before. 

They decided upon a division of labor. Williams and Kelly 
built a little dam across the stream and erected a water wheel, 
while Thornton constructed a lathe. Oomak, in the meantime, 
surprised two more seals on the beach, and killed them. The 
skin of the first one, removed whole, was nearly half full of 
seal oil. The Aleut wanted one of them for an offering to the 
devils of the island, but the others refused. Instead, the two 
skins were tanned after Oomak had scraped them clean with 
his obsidian knives. 


HE lathe, driven from the heavy water wheel by a belt of 

sealskin, was aroughly built contrivance, made with wooden 
bearings, wooden shafts, wooden pulleys, and a wooden frame. 
There was little metal in it except nails, rivets, chuck and 
spindle. But it worked, and on it Thornton made an improved 
set of wooden shafts and bearings to replace the ones hewn 
by hand. Then he forged a shaft of metal on an anvil they had 
cast, and after placing the forging in the lathe as he would have 
placed a piece of wood to be turned, he managed, after two 
days, to get it turned down with the tools he had made and by 
using sand and stone as abrasives. (Continued on page 138) 
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Amazing machines 
seen at Popular 
Science Institute of 
Standards that guard 
you in buying tools 
and radio equipment 
By 
ALDEN P. ARMAGNAC 


WO thousand men pulling on a 
hammer handle! Corrugated 
with massive gears, a huge wheel 
turns slowly, almost imper- 
ceptibly, but with inexorable force! A 
mechanical hand two thousand times 
stronger than mine—pulling on the 
handle of a hammer the claws of which 
dutch the head of a heavy wire nail. 
The nail itself is clinched to the bed of the 
machine. Yet the mechanical hand pulls 
the nail with childlike ease! That sight 
met my eyes as I entered the laboratories 
of the Popular Science Institute of 
Standards. Two engineers were bending 
over the machine that trapped my at- 
tention. They were measuring a strange 
thing—the grip of a hammer’s claws! 

You or I might buy a hammer 
like that. Would we grasp a nail 
with it, only to see the nail slip 
through the claw? Wait a moment 
—over the round dial, a needle 
flickers. The nail writhes free from 
the machine’s base, and 
the gears stop. The ham- 
mer's claws, holding the nail 
with a viselike grip, passed 
the test. 

Next, will our hammer 
head stay where it belongs? 
Is its face tough and du- 
rable? Will the handle 
break? Like a carpenter’s 
am, but made of steel, 
another machine pounds 
the hammer on an anvil 
ten thousand times, trying 
to dent its face or loosen its 
head. Then a_ plunger 
squeezes a tiny, hardened 
steel ball into the head 
with terrific force to test 
its hardness. Last, the handle is deliber- 
ately broken. 

Did you ever break a hammer handle, 
tugging on a balky nail? Back goes the 

mer to the first machine. This 
mechanical hand pulls on the hammer 
dle whiJe the tip of the claw clutches 
& husky bolt—that can’t let go! Some- 
















How hard are the plier jaws? C. T. Schwarze of the Institute 
staff is conducting this test. All tools are tested by machines 
simulating human handling, and every tool passed is guaranteed 
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Wonderland of Science 








Talking over the results of a loud speaker test—Prof. Collins P. Bliss, director of 
Popular Science Institute of Standards (left), and Alexander Senauke, radio engineer 


thing will have to break. The gears re- 
volve. The needle swings downward. 
The handle creaks under the mounting 
strain. Snap—the hammer lies useless, 
its handle broken in two. How much 
strain did it take? 

More than two hundred pounds on 
the ten-inch hammer handle registered on 
the dial as the hammer 
broke. When a 150- 
pound man hangs on a 
hammer with all his 


weight, he gives it all the punishment a 
good tool should be able to stand. This 
hammer did better. If you bought one 
like it, you need have no fear that it 
might fail you, for these tests, completed 
in a few minutes, have given it as severe 
treatment as it would get in years of 
everyday use. 


At no other laboratory in the world are 
there such tests. They have been invent- 
ed to simulate as closely as possible the 
way you or I might handle a hammer. 
The machines are as nearly human in 
their movements as scientific ingenuity 
can make them. 

In these amazing laboratories are 
machines to test almost every kind of 
tool and every type of radio apparatus. 


.-And each of these tests is just as thorough 


as that for a hammer. These tests were 
established to protect you and me in our 
purchases of apparatus of a technical or 
semitechnical nature; to tell us whether 
the radio set, the loudspeaker, or the tool 
we buy is a good one; to substitute, for 
guesses, scientific tests of hairbreadth 
accuracy. 

In the radio laboratory,.for example, 
novel tests supplement examination of 
a radio set’s parts. Before a set has 
emitted a single sound, institute experts 
can tell you just how well the outfit will 
reproduce a speech, a string quartet or a 
brass band. 

Absolute silence filled the room. The 
immense loudspeaker on the wall was 
mute. Alexander Senauke, radio engi- 
neer, was testing a receiving set. Only 
quivering indicators on the electric dials 
of his instrument betrayed the source of 
the figures he was jotting down. Yet with 
these figures he traced a curve on a sheet 
showing at a glance the tone quality of 
that particular set. He knew definitely 
and accurately whether it would give you 
a throaty gurgle and an unintelligible 
distortion of the human voice, or a faith- 
ful reproduction of the music and voices 
that its antenna brought to it. 
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A giant testing machine at the Institute crushes 
the jaws of a bolt clipper as easily as if they 
were cardboard—a scale measures the ‘force 


Signals to test radio receivers come 
from a miniature broadcaster right in the 
laboratory. Outside signals might vary 
in strength and spoil the tests. But here 
is a transmitting station under instant 
control, that produces a radio wave to 
correspond to any desired component of 
an orchestra or human voice. Popular 
Science Institute tests for radio equip- 
ment, Mr. Senauke told me, are the most 
complete in the world. 

Every day the engines of these labora- 
tories answer scientifically the layman’s 
questions: “How well does it work? How 
long before it wears out?” Every day 
brings new problems, problems for which 
they must invent new tests. 

There was the manufacturer, for in- 
stance, who was trying a new steel for the 
shank of his spiral ratchet screw driver. 
He came to the Institute’s tool laboratory 
and asked how long the groove in his new 
tool would last. The wear on the groove, 
twisting the screw driver in response to 
a straight push on the handle, depends 
on the pressure of thrust. To test the 
hardness of the steel used in the tool was 
easy. But the manufacturer expected 
ihe Institute to tell him just how long the 
tool would last. So a new test, a test for 
spiral ratchet screw drivers, was invented. 


HE Institute engineers, therefore, 

drove into an oak plank an ordinary 
wood screw—twisted as tightasa man with 
a hand screw driver could set it. Then 
they mounted the block, screw and all, on 
a rotating spindle. They put on a brake 
drum, too, with an adjustable brake, 
and set their brake at a tension that was 
just a shade more than that required to 
turn the screw. Then they mounted the 
spiral ratchet screw driver in a reciprocat- 
ing machine that thrust it back and forth 
against the screw on the braked wood 
block. The screw sank into the wood until 
its tension equaled that of the brake—then 
the screw balked and the block spun. 
From then on, the tension on the screw 
driver blade was a lifelike imitation of a 
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screw being driven home. 

The device was run 
continuously for several 
days. At the end of that 
time, the screw driver had 
delivered enough strokes 
to drive forty thousand 
wood screws! It had had 
the equivalent of years 
of heavy everyday usage. 
And the manufacturer was 
given the information 
which he sought. 

A versatile device, this 
reciprocating machine—it 
tests pruning shears as 
well. Their weak point is 
the flat coil spring that 
opens the blades. A few 
thousand times open and 
shut tells the story. If 
the spring is still undam- 
aged, a similar pair of 
shears will 
last you or 
me for years. 


While massive gears revolve, a mechanical hand pulls the ham- 
mer, clutching the nail; and so the grip of the claws is determined 


Screw drivers and monkey wrenches 
torn to pieces! A strange machine twists 
a screw driver to find when its handle will 
splinter, its point chip, or its shank twist 
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apart. Another clamps a 
square steel bar and then torah ‘ 
it off, to see what will happen to the — 
Thumping machines, pounding” ig 
chines—that lift a heavy weight a Par 
ard distance to let it drop like a a 
driver on the tool in their jaws 4 
beside giant testing devices. A fio 
nutcracker smashes bolt clippers sie 
pliers to bits. Other devices Tun b 
electric motors twist and pull vas 
husky bars of the same cold rolled steel 
that goes into tools. The largest of them 
has a crushing strength of two hundred 
thousand pounds! 


wo these mammoth testing ma- 


chines are devouring tools in their 
jaws, more delicate tests go on in the radio 
laboratory. When B-battery eliminators 
first appeared on the market, it was at 
the Institute of Standards that their hum 
was actually measured and compared, 
Vacuum tubes and batteries receive the 
Institute’s seal of approval only after 
elaborate tests. : 

Loudspeakers present peculiar 
problems all their own. Here the 
silent testing must cease. A re. 
ceiving set yields electric impulses 
that the eye can read on in- 
struments, but a loud. 
speaker delivers sound 
alone. How could it be 
measured ? 

The human ear doesn't 
hear all sounds equally 
well! Just as the eye sees 
some colors brighter than 
others, so the ear hears 
sounds of a certain pitch 
better than others. A loud- 
speaker perfect in theory, 
that shot out all tones 
equally loud, would not 
sound uniform to the ear 
at all! 

So the workers at the In- 
stitute resolved to find some 
test that would depend on the ear alone. 
Telephone engineers, they knew, side- 
stepped the difficulty with what they 
called “‘trans- (Continued on page 140) 





Radio sets are tested for every conceivable thing—something no other organization does. This 
elaborate array of equipment tests the life of batteries under the same usage you might give them 
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NOMBINING under one roof a town’s 
entire shopping, business and theater 
district, a novel “community building” is 
proposed by Joseph Falk, of New Bruns- 
wick, N. J. Under the plan, a town 
could transplant its “Main Street’’ to 
the inside of this structure and ).''i an 
attractive residential section arout 


POPULAR SCIENCE MONTHLY 


ORG. WES TRA 
DANCE FLOOR 


Drawn by our artist from Mr. Falk’s 
designs, the picture shows the huge central 
theater auditorium, surrounded by two 
levels of stores. The auditorium is trans- 
formed into a dance hall by leveling the 
sloping floor with hydraulic lifts and re- 
moving the chairs. Above are business 
offices, lodge rooms, and a roof garden, 


ORCHE STR. 


JACKS THEATRE 
N 


How a town can have its en- 
tire business district under one 
roof is shown in this unusual 
plan of a New Jersey man 


Such a building, Mr. Falk estimates, 
having a 120-foot front, would not cost 
more than $300,000 to build—a profit- 
able investment in town beautification, 
repaid as well by the economy of central 
heating and maintenance. Store de- 
liveries would be made through a single 
service department. 
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World’s Largest Lock Gate 


ORE like a skyscraper in appear- 
ance than a gate, this mighty 
structure is one of the leaves of the lock 
gate that soon will close the river entrance 
to Liverpool’s new dry dock. When com- 
pleted, the dock of the great English port 
will be one of the finest in the world, and 
this lock gate the largest in existence. 


Russia’s Superpower Project 


USSIA: will have the largest hydro- 

electric plant in Europe if plans 
recently announced are realized. Built 
on the banks of the Dnieper River, the 
plant will have a capacity of 630,000 
horsepower, surpassed in this country 
only by Niagara. The Soviet government 
has retained Col. Hugh L. Cooper, who 
designed the Wilson dam at Muscle 
Shoals, as chief consulting engineer for 
the project. Other projects, of smaller 
size, will be additional links in Russia’s 
superpower chain. 


Beating the Housing Shortage 


PLOT of ground in France—at least 

in Paris—costs more than an old 
pontoon boat and the same area of water 
—so a Paris workman built this neat 
two-room bungalow, pictured at the 
right, for his small family on an old boat 
abandoned along the Seine River. Just 
now he is anchored opposite the Louvre, 
museum of art treasures, but when he 
wants a change of scenery from his bed- 
room window, he’ll cast off and float 
away to a different location. 
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acs the giant, hol- 


lowed-out trunk of a 
Douglas fir, mounted on 
a motor truck, Mr. and Mrs. 
E. A. Wade and their son, of 
California, are touring the 
country. Their novel tem- 
porary home is a modern two- 
room apartment that con- 
tains all the comforts of 
home—built-in breakfast 
nook, cupboard, wardrobe, 
even electric light and an oil stove for 
cooking. Two beds that fold against the 
wall provide ample sleeping accommoda- 
tions. Mr. Wade undertook the tour to 
lecture on lumber conservation. 


New Element Isolated 


| any a difficult refining process, 
Drs. Walter and Ida Noddack of 
Berlin, Germany, discoverers of the new 
chemical element rhenium, have suc- 
ceeded in obtaining and testing two 
milligrams — seven one-hundred-thou- 
sandths of an ounce—of the precious 
substance. Their first report of the dis- 
covery of the new metal was based upon 
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A Touring the Country in a Tree Trunk 


Sd 





lines detected with the camera and 
spectroscope in the X-ray spectrum of 
platinum ores. A black powder of high 
melting point, rhenium is chemically 
active. Placed in a vessel of pure oxygen 
gas, it ignites spontaneously, leaving as 
ash a white oxide. It combines readily 
with other chemicals. 


Science Weighs a Mountain 


EEKING to discover the mysterious 

forces that hurl molten lava from 
the crater of Mauna Loa, in the Hawaiian 
Islands, scientists now propose to weigh 
the entire mountain! 

It is impossible, of course, to devise 
scales to weigh a mountain peak which 
reaches down some three miles under the 
sea. Instead, the scientists will use 
swinging pendulums suspended from care- 
fully leveled supports to determine the 
intensity of the earth’s gravity from 
place to place on the mountain. From 
variations in this intensity, they expect 
to discover whether the inner core of the 
volcano is lighter, so that it rises in seek- 
ing an escape, or whether other forces 
are responsible for the eruptions. 





Rents and landlords no longer worry the thrifty Frenchman who built this bungalow boat 
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HIS odd locomotive starts with a 

crank. Once a flivver but now, with 
flanged wheels, a one-car train, it runs on 
the regular. tracks of the Tabor and 
Northern Railroad between Malvern and 
Tabor, Iowa. Only rarely, when traffic is 
unusually heavy, is it replaced by a steam 
train. Even the signals on this line are 
out of the ordinary—an arrow shows 
which way the switch is turned. 


How the Moon Affects Quakes 


HE moon exerts a direct influence on 

earthquakes, points out Prof. H. F. 
Reid of Johns Hopkins University, as a 
result of recent investigations. Just as it 
pulls on the sea to form the tides, the 
moon strains on the earth. Should a 
“fault” or slipping of rock be about to 
occur for any reason, in a given direction, 
the moon in one position would hasten 
it; in another, it would delay it. 


Device Takes Telephone Messages 


IN it may no longer be necessary to 
stay at home in order to receive tele- 
phone messages. A new Swedish inven- 
tion answers the phone, takes the mes- 
sage, and repeats it to you when you 
return! The apparatus has been under 
test for several months and is now re- 
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ported to have passedall tests. 
When a call comes in to a 
telephone equipped with the 
device, the apparatus sounds 
two bells to indicate that no 
one is home, and a message 
must be left. Then it records 
the caller’s voice, as he gives 
the message, on an unbreak- 
able and inexpensive phono- 
graph record, composed of a 
highly sensitive material 
coated on cardboard. Play 
the record when you return, and you know 
who called and what he wished to say. 


cAluminum Made from (lay 
OMMON clay now is to yield alumi- 


num, in Germany, by a new process 
made commercially practicable by the 
phenomenal increase in the use of alumi- 
num throughout the world. In the proc- 
ess the aluminum compounds are dis- 
solved from the clay by means of power- 
ful acids—a process made economically 
remunerative since the discovery that 
silica, a by-product of the new process, is 
valuable in many industries as a catalyst 
in the form obtained when aluminum is 
isolated. Although this scheme has long 
been possible in the laboratory, it has 
never before attaimed a commercial scale. 


The airplane carrier Langley, loaded with planes, speeding to the fleet’s recent battle maneuvers 


. 


























Leviathan Gets a New Dress 


bic says is more to a great ocean liner 
than generally meets the eye—wit- 
ness this unusual photo of the Leviathan, 
taken recently at South Boston, Mass. 
Put in dry dock for a fresh coat of paint, 
the ocean monster lies with the whole of 
its enormous hulk exposed. Note the 
relative size of the pygmies at work with 
paint and brush below the water line. 


Wool Made from Pine ‘Needles 


HEMICALLY treated pine needles 
are being made to yield a useful sub- 
stitute for wool in Germany. In the 
process the resin is chemically removed 
from the needles, leaving a “‘pine wool” 
of fine strong fibers resembling hemp. 
This wool is woven into heavy fabrics. 
The resin by-product is a valuable fuel. 
Shaped into briquettes, it has a high heat 
value and has been used in the manufac- 
ture of artificial illuminating gas. 


An Air Fleet Goes to War 
nee dragon flies on a floating piece of 


driftwood, twenty-five planes 
perched on the upper deck of the aircraft 
carrier Langley, pictured at the left, as it 
cruised along the California coast to 
take part in the fleet’s recent battle 
maneuvers. The photo gives a striking 
picture of how a modern airplane carrier 
would look, sailing forth equipped for 
war. Note the corral-like inclosure on 


the landing deck above, and the unusual 
position of the ship’s smokestacks, made 
necessary by the floating landing field. 
Additional planes are carried on the lower 
deck and in the hold. 
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cA 10,000-Watt Sun for cAirplane Landings 
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ENERATING such terrific heat, 
when lighted, that a special glass 
had to be developed, huge 10,000-watt 
incandescent. lamps are being made by 
the Westinghouse Company to light 
airplane landing fields at night. A single 
bulb, inclosed in a device similar to a 
lighthouse lens, is said to be sufficient 
to illuminate an airport runway 2,000 
feet long. The new lights are intended to 
supplement the high-intensity search- 
lights now used on the fields. 
In the illustration, an engineer of the 
company is explaining its features to 
Government officials. 


Now—Ball-Bearing Trains 
STANDARD size Pullman car so 


frictionless that two men can pull 
it along the level rails, is the marvel made 
possible by new roller bearings for car 
wheels, replacing the present friction 
bearings. After a try-out on the Chicago, 
Milwaukee and St. Paul Railway, the 
bearings are being placed on more than 
a hundred cars—the first time that com- 
plete sets of passenger trains have been 
equipped with roller bearings. 

In one test, a coach equipped with the 
regulation friction bearings commenced 
to move when the locomotive exerted 
3600 pounds of force. Another coach, 
equipped with the new roller bearings, 
took only 500 pounds force to start it. 


cA 20-Inch Cigarette Holder 


ONG-RANGE smoking is possible 
with the novelty cigarette holder 
below. Twenty inches long when 
extended, it telescopes to four inches 
to slip into a pocket. There’s no danger 
of getting fumes in the eyes, either. 


+ 





You’ll Soon Be Phoning This Way! 


WENTY million telephone receivers 
and transmitters now in use in the 
United States are gradually to be re- 
placed by a new type of telephone, pic- 
tured above, combining receiver and 
mouthpiece in one. Patterned after the 
European-type phone, the instrument is 
the product of experiments by the Bell 
Telephone Company, and is said to be an 
improvement on the Continental type. 
It is easy to use—simply lift the phone 
off its rack, as shown above, and hold it 
in position at mouth and ear. Replacing 
it on the rack shuts it off. Its conven- 
ience is obvious, and, being only half as 
high as the present desk telephone, it 
cannot be knocked over so easily. 




















Insuring a cool smoke—extended, this holder measures twenty inches; it collapses to four 














Corner Subways for Pedestrians 


getty above is the entrance to 
one of thirty-nine tunnels that the 
city of Los Angeles, Calif., has built at 
its most dangerous street crossings, to 
make it possible for persons on foot to 
cross the street in safety. Children on 
their way to school, in particular, are pro- 
tected from the growing streams of motor 
vehicles that make the crossings perilous; 
and where these tunnels are built, the 
“‘stop crossings” usually provided for 
school children are eliminated. The 
tunnels are walled, floored and roofed 
with reinforced concrete, finished with 
cement, and are about four feet in width. 
Their street openings are partly inclosed 
by cement curbings, to keep out water. 

Although pedestrians are not obliged 
to use the concrete safety tunnels, most 
of them do; and it is said that accidents 
have become almost unknown wherever 
they have been installed. 


Airplane Engine Fits in Pocket 

















ee brother of the giant motors that 
drive great planes, this remarkable 
motor—and it actually runs—would fit 
in a Capacious overcoat pocket. A two- 
cycle engine, it develops a quarter to 

a horsepower to drive a small-scale 
propeller that air-cools it. Bore an 
stroke are only one and one half inches 

















This new work-cover protects 
your mud guards and cowl when 
mechanics are working on the 
motor, and greasy hands, tools 
and metal parts can be rested 
where most convenient without 
marring the finish. Another sec- 
tion of the cover is placed over 
the driver’s seat inside the car 


The unusual feature of this 
new hose clamp, invented by 
Paul! H. Wilkinson, of Los 
Angeles, is that the clamping 
effect is obtained by means of 
a cable that passes one and a 
half times around the hose 
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New Aids 











A novel sliding seat has just been placed on the 
market for use in autos fitted with coach-type 
bodies where it is necessary for rear-seat passen- 
gers to get past those riding in the front seat. The 
new Seat is fitted so that, by simply pulling a knob, 
the whole seat slides forward out of the way 


L. G. Chapman, of Bangor, Maine, 
has invented an ingenious towline 
that is contained in a compact steel 
drum. The steel cable is kept taut 
by a spring, and automatically reeled 
in if the towed car coasts up to the 
rescue car, and this prevents the 
cable from wearing out by friction 
with the pavement or from becoming 
entangled with the wheels of the cars 
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or Autoists 


A fair indication of the state of charge 
of the auto storage battery can be 
obtained by using a device of the type 
shown at the right. The gage, which 
fits the pocket, places a temporary load 
on the battery and tells the voltage 


This new gas tank cap can’t be 
lost because it is chained on, and 
it saves time because it is fitted 
with the bayonet type of lock so 
that only an eighth turn is 
required to attach or detach. A 
special adapter that fits over 
your present tank opening is 
used to receive the chained cap 








With a special socket ap- 
plied to each wheel of 
your car, you can jack up 
one or all four wheels by 
inserting the metal feet 
that come with the set. fs + 
— ae ee eae . Ae A sand box to prevent skidding is the idea of J. W. Adkins 
stretch of road < they of Oregon. Attached to the underneath side of the run- 
ihe weed os . eiud hooks ning board just in front of the rear wheel, pressure on a 
é . small lever on the steering wheel post throws a small 

stream of sand directly in the path of the rear wheel 
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Thinner Buildings, Wider Streets, for Future (ity 


POPULAR SCIENCE MONTHLY 


June, 197 


























pe pe 








UTURE urban buildings must be 

taller and thinner and occupy, rela- 
tively, less space as compared with 
streets, in the opinion of a New York 
architect, Raymond Hood. He would 
solve traffic problems of great cities by 
allowing six times as much space on the 
ground to streets as to buildings. Re- 
cently exhibited in New York, a model he 
has made to illustrate his plan shows how 
a city of low roofs might evolve, by care- 
ful planning and easy stages, into a city 
of isolated towers. In the illustration, 
Mr. Hood (left) is explaining the details 
of his novel idea to a fellow architect. 





KNOW YOUR CAR 


AFETY in driving an auto at 
night depends largely on your 
headlights, when you get away from 
the brilliantly illuminated city 
streets. If your headlights should 
go out at a critical moment, per- 
haps going around a sharp turn, 
almost anything in the way of a 
serious accident might happen. 
Of course, since you have two | 
headlights, the chances are small 
that both bulbs will burn out at | 
exactly the same instant. The 
chances are equally good that both 
lights will never go out at the same 
time through a breakage in the in- 
dividual wires to the headlights. 
The most vital point, therefore, is 
that part of the wiring from the 
|. battery through the switch to the 
| point where the headlight wires 
| branch out. Observe these precau- 
tions, then, to insure safe night 
driving: 








1. Inspect the battery terminal 
connections at regular in- 
tervals. 


2. Make sure that the wire con- 
nections to the lighting 
switch are tightly clamped. 


| 3. Look over the wires occa- 
sionally to see that they are 
not becoming chafed or 
worn through at any point. 

















Sunspots Cause of Wars? 


ERHAPS astrologers of old were not 

completely wrong in their belief that 
the course of human life depended on the 
stars. Prof. A. L. Tchijevsky of the 
Moscow Astronomical Observatory re- 
cently predicted “great human activity 
of the highest importance which may 
change the political chart of the world,” 
as a result of the expected three-year 
period of intense sun spot activity that 
commenced this year. 

Intense sun spots tend to excite human 
nervous systems, says the professor, and 
arouse masses of people to extraordinary 
activity. Most great wars and political 
crises, according to him, have occurred 
during periods of maximum sun spots. 





Wisconsin’s Champ Whittle 


UT of a single piece of wood 
O Heiser, of Platteville, Wis., ea 
each of the intricate pieces spread on the 
table before him. Chains, pulley blocks 
and linked figures are among them, all 
of them designed by himself. 


Canadian Police Signal System 
wo Montreal’s chief of police 


wishes to speak to a policeman or 
detective anywhere in the city, all he has 
to do is give a word to his desk operator, 
A moment later flashing lights on top of 
all the poles of the policeman’s beat sum. 
mon him to a phone, or give him orders 
through a unique numbered code. 
This is only one of the remarkable 
features of a police signal system the city 
has just installed. The moment an 
officer places his key in a police box, a 
bell starts ringing at headquarters, He 
need not even open the box in order to 
call the patrol. The operator can summon 
him back after a routine 
call by a buzzer audible 
200 feet away. All calls 






















Ww! LLIE MACFARLANE, 
former U. S. open golf cham- 
pion, ran up against a brand-new 
set of hazards when he recently tried 
out the psychological tests at Colum- 
bia University. One series of tests 
ranged from estimating the length of two 
bars to picking out circles and triangles 
from a printed jumble. Jn these the 
former champion made high scores for 
delicacy of touch and accurate judgment 
of distance. On the intellectual tests, his 
marks bettered those of college students. 
The tests were conducted by Dr. A. M. 
Johanson, psychological expert. 


cA Noted Golfer «Tests Himself” 


are automatically recorded 
onapaper tape that shows, 
by perforations, why they 
were made. 

In an emergency, the 
chief can transmit with- 
out loss of time a message 
to the city’s entire force 
of police, calling them all 
to the boxes on their beat 
by the flashing lights. 










Two of Macfarlane’s tests. Above, trying to 
plunge a pointer in rapid succession thro’ 

three holes without touching the sides. Each 
*‘miss’? makes an electric contact. Dr. Johan- 
son holds the stop watch. Upper illustration, 
measuring fatigue of fingers from pulling on & 
weighted cord in time with a metronome 
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Pygmy Hunter Back with Trophies 


ACK from the wilds of Dutch New 
Guinea, Prof. Matthew W. Sterling, 
of Berkeley, Calif., leader of the Smith- 
sonian Pygmy expedition, recently re- 
iumed to report the discovery of a new 


‘race of pygmies. Strange ornaments and 


implements of the tribe, a few of which 
are shown above, were brought back. 





TaRD NEW COMET to be discovered this 
year, an unrecorded heavenly visitor was 
sighted recently by Prof. Carl Leo Stearns 
of Wesleyan University, through the 
twenty-inch refractor at the Van Vleck 
Observatory, Middletown, Conn. Of 
oly the tenth magnitude, the comet was 
invisible without a small telescope’s aid. 
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12 Years Old, Runs Radio Station 


OUNGEST licensed radio broad- 

caster in the United States, Robert 
Marx, of New York City, converses with 
Europe every evening from his station 
2AZK. Only twelve years old, he reads 
code signals at amazing speed. His wave 
length is forty meters, and his call letter 
is familiar all over the world. The illus- 
tration shows him at the main switch of 
his one-kilowatt transmitter. On the wall 
are call letters of stations he talks with. 


Heartbeat Like Cannon’s Boom 


WO hundred medical students at the 

University of Pennsylvania had the 
startling experience the other day of 
hearing patients’ heartbeats, at a dis- 
tance of ten feet, come to them like the 
booming of distant cannon. The sound 
was made audible by a wonderful new 
electric stethoscope capable of magni- 

















Violin Maker’s fackknife cArt 
Wit no other tool than a knife, 


Moise Potvin, expert violin maker, 
carved out of wood this remarkable de- 
tailed picture of a scene in his workshop. 

e the familiar Swiss wood pictures, 
carved and framed in much the same 
fashion, the charm of this work lies largely 
m its faithful reproduction of such 

mely detail as an umbrella, coat and 
at, and pictures on the wall. A near-by 
can be seen through the window. 


fying heart noises 500,000,000,000 times! 
If the energy of a pocket flashlight could 
be magnified to the same extent, it 
would develop more horsepower than 
all the electric generating plants in the 
world. 

This instrument, a product of the Bell 
Telephone Laboratories, combines a 
stethoscope with an amplifier and power- 
ful loudspeakers, revealing in startling 
fashion irregularities in heart action. 
Thus, when applied to the heart of one 
patient, the noise resembled the rumbling 


of a freight train over switches. In 
another case it was as if a man were 
beating a barrel with a hammer, halting 
for a rest at irregular intervals. 


‘New Steel Defies “Nicks 


NEW steel, said to be eight times 
harder than any of American mapu- 


facture, has been developed by the Fried 
Krupp works of Essen, Germany. Dem- 
onstrated recently in this country, it 
wore smooth the edges of steel files used 
in unsuccessful attempts to nick it. A 
cutting tool made of the new alloy severed 
cleanly the neck of a glass bottle. 





| 





How Much Do You Know of 
the World You Live In? 


EST yourself with the twelve 

questions below, selected from 
hundreds sent in by our readers. 
For the correct answers, turn to 
page 144. 


1. What famous harbor occu- 
pies the crater of an ex- 
tinct volcano? 


2. What famous trees live 
only on one small penin- 
sula? 


3. Who were the mound- 
builders? 


4. Why do houses in Ber- 
muda have whitewashed 
roofs? 


5. Why are Panama hats | 
made only in one part of 
the world? 


6. Where are Roman skin- 


covered boats still in 
use? 


7. What are the floating is- 

lands of the Nile? 

8. How were the hanging gar- | 

dens of Babylon sup- 

ported? 

9. Where are monkey ashes | 
used for medicine? 

10. Where does most tin come 

from? | 

11. Who began irrigation? | 

| 


12. What is the difference be- 
tween the White Nile 
and the Blue Nile? 
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Molded concrete rings make smokestacks, 
cisterns and similar circular structures, in 
a new system of concrete construction in- 
vented by Hans Sorensen, of Beeville, 
Tex. Placed one atop another, the 490- 
pound rings built cistern at upper left 

















Waterproof suits, dis- 
tinctly chic in appear- 
ance, are the latest adap- 
tation of the new rub- 
berized fabrics. Intend- 
ed for summer wear, to 
anticipate sudden show- 
ers that would ruin an- 
other suit, they are made 
of lightweight treated 
fabric, said to be com- 
fortable to wear and im- 
pervious to water besides 
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With make-believe motor, spark plug, carburetor and gas 
tank, this toy cycle for children is propelled by foot pedals 
































In this newest indoor golf game, an eighteen-hole “links” is laid out on a 
table somewhat like a billiard table. Billiard cues replace golf sticks, and 
the ‘‘ball”’ is a heavy disk the size of a silver dollar. While he makes an 
effort to sink the disk into the cup-shaped ‘“‘holes,’’ the indoor golfer 
encounters many a ‘“‘hazard’’—obstacles that bar approach to the holes 


Invalid chairs are now motorized 
in Germany, eliminating weari- 
some hand propelling. From his 
comfortable side car seat the in- 
valid-driver steers his three- 
wheeled chair by a long lever 








Taking such waste materials as ashes, shavings and 
peat, Johann Ludwig, of Vienna, compresses them into 
bricks reported to be of high heating value as fuel 
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Hundreds of copies of a criminal’s finger prints are 
turned out rapidly by this duplicating machine, 
invented by Lieut. William Eurns, of Baltimore. 
The new device works like a mimeograph machine 





A tenth of a_ thou- 
sandth of a millionth of 
an ampere—that is the 
current that this amaz- 
ingly sensitive new 
| electric measuring in- 
strument can record. 
The device is used in 
tests on electric lamps 


(Upper picture). Close- 
up view of the new elec- 
tric measuring instru- 
ment, known as a “ther- 
mionic microammeter” 





















































Invented to aid a 
lame night switch- 
man on a Boston rail- 
way, this combina- 
tion lantern-cane 
supports the lantern, 
can be waved to 
signal a train, and 
can be spiked into 
the ground if desired 

















A phonograph that plays for a full hour without attention! 
This latest development in talking machines is made possible 
by a device that automatically feeds twelve records to the 
turntable from a magazine, with half-minute stops between 














Cigarettes and matches go together in this in- 
_ S€nious new combination case. In the bottom Monkey wrenches in the hands of three men put this ‘‘ permanent but portable” 
of the leatherette pouch is a hoider for safety house together in eight hours. Walls of insulating fiber aré screwed to a frame of 
Matches. The top holds a package of cigarettes steel rods, the exterior is stuccoed and interior coated with a special composition 
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Krupp Works Turn to Peace 


bP faeces’ workshops that once forged 
guns and shells to destroy human 
life have now turned to peacetime prod- 
ucts, at the giant Krupp works, in 
Essen, Germany. The illustration at the 
right shows a corner of this famous war 
factory as it is today, with agricultural im- 
plements lined up awaiting shipment. 
These, with motor trucks, now are the main 
product of the plant, offering an example 
of the ease with which a modern factory 
can convert its machines to other uses. 
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Scene in the Krupp works—farm tractors and motor trucks are now its chief product 














Color Piano Has 
6,000 Lamps 
ARMONIES of 











color to accom- 
pany orchestral music 
are created by a remarkable “color piano” 
perfected by Leo Geasland, of Los An- 
geles, Calif. With one hand working the 
ien keys of his instrument’s keyboard, he 
creates flashing changes of purple, red and 
orange from 6,000 concealed electric 
bulbs. His other hand throws switches 
that control the banks of lights. 

Certain color combinations or “chords’’ 
are said to have a particularly emotional 
appeal, heightened by music. Future 
compositions in color for the light-flashing 
piano might be written in modified mu- 
sical notation; Geasland, however, plays 
his instrument by ear, or rather “by eye.” 


New Giant Dirigibles 


HE Zeppelin factory in Germany 

has started construction of the 
aluminum frame of a huge airship de- 
signed for weekly trans-Atlantic passen- 
ger service between Spain and South 
America. This giant liner will carry 100 
passengers, crew, luggage and mails. 
Eight large compartments will be fitted 
with every modern luxury. It will be 
completed in September. 

Meanwhile, Uncle Sam’s project for 
two super-airships, each of 6,000,000 
cubic feet capacity, has been clouded by 
worry as to how they can be inflated. 
America faces a shortage of noninflam- 
mable helium gas. There never was 
enough to float the Shenandoah and 


The color pianist at his instrument and (left) the electric equip- 
ment, including 6,000 lamps, with which he produces his effects 


Los Angeles at the same time and each 
of the new dirigibles will require three 
times as much helium as the Los Angeles 
now uses. 

Also, the chief source of helium supply 
in natural gas at Petrolia, Texas, is 
failing. To remedy the situation, a new 
supply will probably be developed from 
helium-bearing gas at Nacona, Texas. 


Quartz Motor Run by Radio 


UN by radio, a novel electric motor 

described by Dr. Alexander Meiss- 
ner, German radio engineer, has as its 
rotating part a small plate cut from a 
quartz crystal. Placed in a radio cir- 
cuit, the crystal vibrates and sets up air 
currents that cause it to spin. Too weak 
to be of practical value, the motor is, 
however, being studied with interest by 
scientists. Quartz vibrations in a radio 
circuit, they point out, have another 
interesting application in keeping broad- 
casting stations exactly on a _ proper 
wave length. 


Fight Shipworms with Paraffin 


OODEN wharves, ships and houses 
are now being protected against 
shipworms by a special paraffin treatment 
developed by Dr. Paul Bartsch, marine 
biologist of the U. S. National Museum. 
The process consists of impregnating the 


wood with paraffin and two kinds of 
poisons, one to destroy all attacking 
animal life, the other, parasitic plants, 
Blocks of wood treated with the new com. 
pound have so far been kept under water 
for two years without being attacked by 
shipworms. 

The paraffin treatment is now being 
tested for its efficacy against land ‘armies 
of ants and bacteria. 


“Navy Mapping Southern Seas 
| oe cameras and sound depth 


finders are being used in a new sur- 
vey of wide areas of seas off Central 
American and Cuban coasts, conducted 
by the Hydrographic Office of the U. S. 
Navy. Ships endangered by old and 
inaccurate charts of the ocean bottom— 
some dating back to the sixteenth cen- 
tury—will be provided with up-to-date, 
reliable data as a result of this expedition. 
Three ships and two amphibian planes 
are making the survey. On shipboard 
an observer operates the “sonic depth 
finder” that projects a sound wave to 
the ocean bottom, while through his ear- 
phones the returning sound tells him 
how deep it had to go before it was 
echoed. Airplanes, meanwhile, photo- 
graph the coastline from above. 


Bees Stupid, Scientist Finds 


per haven’t any common sense at 
all, says a French scientist, J. G. 
Millet. Instead of ,deserving credit for 
their industry and wisdom, he says, they 
don’t even know a good honey-producing 
flower from a bad one. Experiments 
have convinced him that a bee is at- 
tracted to a flower solely by its odor—t 
will fly as quickly to a perfumed artificial 
flower as to a real one. Looking for 
sugar, it is satisfied that a sweet scent 
means a meal, and_ stupidly ignores 
odorless flowers with stores of honey. 


Pink stains of mercurochrome, the new 
household antiseptic, can be remov: 

from silk as follows: First apply benzalde- 
hyde; then twenty-five percent hydro- 
chloric acid; finally, sponge with alcohol, 
then with water. Mercurochrome spots 
should be removed before a garment 1s 
dry cleaned, as substances used in the 
cleaning will leave them indelible stains. 
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Carried 50 Miles by Tornado 


ICKED up and carried away by a 

tornado recently. a sheet of heavy iron 
roofing was found fifty miles away from 
the scene of the wreckage, according to 
the U. S. Weather Bureau. The tornado 
tore to pieces a schoolhouse at Laplata, 
Md., and was later traced on the ground 
for only fifteen miles. It is believed a 
whirling vortex in the upper air sustained 
the piece of iron roof on its long journey. 


Hormone Makes Hearts Beat 


NNOUNCEMENT comes from Dr. 
Ludwig Haberlandt of the Uni- 
versity of Innsbruck, Austria, of the dis- 
covery of a “heart hormone,” a powerful 
chemical compound secreted within the 
living heart and spurring it to action. 
This compound is to be classed with the 
secretions of the ductless glands, such as 
the thyroid. 

Dr. Haberlandt discovered that ex- 
tracts from the heart of a frog would act 
on the stilled heart removed from 
another frog, causing it to contract 
again. Experiments with the hearts of 
dogs had like effects. The Austrian 
scientist believes that the new hormone 
may prove valuable in medicine as a 
stimulant to weak hearts. 


Twins’ Finger Prints Differ 


INGER-PRINT identification has 

again been vindicated. When Prof. 
William Crowther of University College, 
England, recently asserted that George 
and Edward Ellis, twin brothers, had 
finger prints exactly alike, police author- 
lies the world over, alarmed, appealed 
for information. Scotland Yard, Eng- 
land’s famous detective headquarters, 
made an investigation and found the 
twins’ finger prints dissimilar. One had 
three radial loops and seven ulnar 
loops,” the other “‘one radial loop and 
nine ulnar loops.”’ 


Comet to Whiz Near on June 26 


ror the first time in a number of years 
@ comet will be visible in the night sky 
4few weeks from now. The Pons-Win- 
necke comet, which visits us every six 


Part of Maryland’s gigantic new hydro-electric plant on the Susquehanna, nearing completion 


- bile’s exhaust. 
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Maryland’s Giant Power Plant 
REATER than Muscle Shoals and 


second only to Niagara’s huge gen- 
erators, this monster power project on 
the Susquehanna River in Maryland will 
soon be completed. Seven great water 
turbine generators will dispatch electric- 
ity over a 220,000-volt transmission line 
to Philadelphia, sixty miles away. Nearly 
a mile long, the huge Conowingo Dam 
across the river is seen at its north end in 
the illustration. It will develop 350,000 
horsepower—more than the present power 
of Muscle Shoals and enough to light 
ten of New York’s “White Ways.” 














years, has again 
returned, and al- 
ready astronomers 
are watching it 
through tele- 
scopes, measuring 
its brightness, and 
using the spectro- 
scope to find what 
itis made of. The 
tail is known to 
consist largely of 
carbon monoxide, 
the same deadly 
gas that issues 
from an aulomo- 


On June 26, the 





























Propeller Fins 
Speed Up Ships 
URIOUS fins attached to 








comet will be at 
its nearest— 
four million miles 
away, twenty- 
three times nearer than the sun. We may 
see it then without a telescope, in the 
southeastern sky about n:idnight. 


Baby Now Worth $9,333 


HE fact that we live longer than did 

our grandfathers is bringing us bil- 
lions of dollars in cash, says a great in- 
surance company: whose experts estimate 
that the total increase in earning power 
of American men and women in the pres- 
ent generation, or since 1901, is $3,500,- 
000,000. This gain, they declare, has 
been due largely to the extension of life. 
In 1901, a baby boy at birth was con- 
sidered to have a potential value of $7,553. 
By 1924 this value increased to $9,333. 
This gain also, they conclude, is due to 
the expectation of longer life, with a con- 
sequent longer period of earning capacity. 


How Cool Should a Theater Be? 


NDER the direction of the American 
Society of Heating and Ventilating 
Engineers, women students from the 
University of Pittsburgh are being 
weighed and observed in novel tests to 
find out how a cooling system for a 
theater should be designed. The girls are 
weighed on special balances that record 
a change in weight of one-thousandth of 
a pound. From these weight changes, 
temperature standards will be established. 





More power to a steamer’s propeller 
—two installations of the new ‘“‘i:ns,”’ 
which deflect water to the propeller 


the hull of a vessel near 
its screw propeller are used 
in a new English invention 
to increase the boat’s speed 
and lower fuel consumption. With the 
ordinary form of ship, water flows in an 
upward direction to the propeller. The 
new fin device relieves the propeller of 
the work of making this flow of water 
move horizontally. 
Tests of the device are said to have 
shown fuel economy, greater speed, easier 
steering and absence of a stern wake. 


Edison Raising Rubber 
HOMAS A. EDISON, world-famous 


inventor, sees the great cotton plan- 
tations of the South transformed into 
producers of rubber. With Henry Ford, 
he has established an experimental rubber 
plantation at Fort Myers, Fla., where he 
is conducting remarkable tests with rub- 
ber that grows from a “vine’’ and with 
special machinery, including a new com- 
bination reaper-press. 

Edison‘s rubber seed came from Mada- 
gascar, and the vine is a perennial which 
grows without replanting and can be 
harvested annually without further cul- 
tivation. Both plant and machinery are 
still in an experimental stage, though so 
far the vine has successfully resisted cold 
snaps, even hurricanes. 





THE AVERAGE person has about sixteen 
square feet of skin surface on his body, 
according to the Imperial State Institute 
for Nutrition in Tokio, Japan. 
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Golf balls are speedily cleaned by this mechan- 
ical washer, and hands aren’t soiled in the 
process. To wash a ball, the plunger is moved 
up and down, while the ball is rotated between 
twin brushes in a patented slot in the washer 
























When a typist taps out a letter on the standard typewriter 
keyboard of this unique electric machine, she finds it, 
when finished, completely set up in type that imitates 
ordinary typewriting. Placed in a press, it yields many 
thousand attractively ‘‘typewritten”’ copies of the original 
letter. Thus costly typesetting by hand is eliminated 














Intended primarily for military 
use, a new aerial camera needs 
no operator, but automatically 
takes pictures while the pilot 
maneuvers his plane. On each 
picture is recorded the time it 
was taken, the angle of the 
camera to the ground, and the 
altitude. Designed by Sherman 
M. Fairchild (left, above) the 
camera maps 180 square miles 
of territory without reloading 


Slipped over the point of a 
pencil, this handy device is 
a letter opener and point 
protector combined in one. 
Its flat end for letter opening 
terminates the pencil point 
guard. It is kept from turn- 
ing while in use by a slide 
ring that compresses the 
barrel to grip the pencil 


Aid to the deaf comes in 
the shape of a new type of 
electric earphone that 
looks like a radio set. 
Twist its dials and hitherto 
inaudible sounds become 
strikingly clear. Not port- 








able, it is for installation in 











A six-foot measuring stick no bigger than a watch—that is the 
new metal rule that springs from a small coil to form a stiff, 
rodlike measuring stick. It is let out to any desired length, 
and pushes back into its case like a sword in its scabbard 





homes or offices. The 
photo at the right shows 
Dr. C. W. Harper, of Bos- 
ton, the inventor, demon- 

















Strapped on a golfer’s wrist, an in- 
genious device checks his swing 
before driving. At the top of its 
swing, the golf club has attained 
considerable momentum. To re- 
verse it, the fingers are strained, 
often spoiling the shot. The leather 
swing check shown above is designed 
to eliminate this strain, preventing 
overswinging, slicing and hooking 











strating his new device 
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You can ride miles on this bicycle exerciser with- 
out going anywhere—and acquire muscle and 
vigor in the process. A speedometer counts the 
miles, and a friction attachment on the wheel calls 
forth any desired degree of effort to spin the pedals 













Two New York firemen invented this 
safety lamp, for attachment to the 
shield of the fireman’s helmet when 
the fire fighter must work in smoky 
and dangerous places in a dark build- 
ing. The lamp is lighted by ordinary 
flashlight batteries. Charles Becker and 
George A. Timlin are the inventors 





Through shallow shoals where motor boats 
have never been before, or over ocean billows, 
this short draft boat skims at thirty miles 
an hour. Its aviation engine is placed behind 
the cockpit, above the deck, directly con- 
nected to the air propeller. The boat drives 
like an automobile, with all controls on the 
steering wheel, while the air and water 
rudder makes steering surprisingly easy 
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No more lost buttons—these new-style overalls - 
haven’t any! Instead, squares of reinforced cloth, 
sewn on for good, catch in loops to hold the gar- 
ment neatly in place. At the waist, a detachable 
buckle clasps a belt strap, to insure a snug fit 





With a microphone at your desk and a loud- 
speaker at your secretary’s, you can give oral 
instructions at a distance without shouting. Or 
this novel intercommunicating system, sub- 
stituted for the buzzer, can be installed at home 
between dining room and kitchen or house and 
garage. It runs on a six-volt dry battery 























Revolving around the sitter while a shaft of light throws his features in 
sharp relief from every angle, a new movie camera in a few seconds 
obtains a graphic motion picture record from which a sculptor can make 
astatue. Tedious sittings for the sculptor are largely eliminated, besides 
which the camera will be used to record permanently the features of 
persons of note throughout the world, for the use of future sculptors 
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Looking through the tunnel-like train washer, 
with its revolving brushes covered with rags 


Washing a Train “by Machine” 


RAINS on the Paris-Lyon-Medi- 

terranean Railroad get their daily 
bath in what is perhaps the oddest wash- 
ing machine yet developed—a _ huge 
tunnel-like structure that does the work 
of two hundred men. Known as a 
“train polisher,” it is a tunnel about the 
length of a passenger coach, lined with 
revolving brushes and powerful jets of 
water. As the railroad cars pass slowly 
through the tunnel, they are scrubbed 
by the brushes and sprayed by the water, 
to emerge clean and glistening. 

Each car remains only two or three 
minutes in the machine—a striking con- 
trast to the time formerly taken by a 
small army of men armed with water 
pails, scrubbing brushes and rags. 


Measures Huge Volcano’s Heat 


EW scientific methods are being used 

to measure the heat of Kilauea, giant 
voleano of Hawaii. Under the direction 
of Dr. T. A. Jaggar, director of the 
Hawaii Volcano Observatory, borings ten 
feet deep dot the solid rock at the crater 
at intervals of a thousand feet. As soon 
as the temperatures within are taken and 
recorded, the holes are capped with metal 
rings to preserve them, so that they can 
be used for future observations. 













































































Washing a train in France. The coach 
passes through the machine in two minutes 


Pioneers of aviation considered the 
catapult the only practical method of 
launching a plane. Langley hoped to 
launch his ill-fated “aerodrome” from a 
catapult; and the Wright brothers used 
one that was remarkably like those of 
today. Now, instead of “taxi-ing”’ to get 
a running start, planes again are jerked 
into the air by mechanical means. 


Gasoline from Lignite Achieved 


WO French chemists, Prudhomme 

and Houdry, announce that they 
have made gasoline from lignite in com- 
mercial quantities. Their process of dis- 
tillation, now a closely guarded secret, 
is eventually expected to yield a quarter 
of a billion gallons of gasoline a year— 
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Latest British 
Airplane Catapult 


OW a naval seaplane 

takes off from a mod- 
ern warship’s deck, cata- 
pulted from a_ revolving 
platform, is graphically 
shown in the accompanying 
sketches. This latest cata- 
pult, now in use on Eng- 
land’s battleships, hurls a 
plane from a moving plat- 
form set in motion by com- 
pressed air cylinders. 
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Seemed 


A needle spray of water covers the entire Side 
of the car, which emerges spick and span 


half the gasoline consumption of France 
—from twenty million tons of lignite, 
Coarser oil is a by-product. 

Enough lignite, sometimes called brown 
coal, exists in France, experts estimate, 
to supply that country with oil and fuel 
for at least a century and a half. Abun- 
dant deposits occur in the south and west 
of the United States, now unused. 


Epidemics Mild or Severe 
OMETIMES whole tribes of disease 


germs suddenly go on a rampage, like 
mad men running amuck, causing severe 
epidemics, according to Sir Humphrey 
Rolleston, British physician. He points 
out that diseases vary from year to year 
in character and intensity. 

Though two such outbreaks—influenza 
and measles—occurred last year in the 
United States, reports just published 
show that 1926 set new low records in 
deaths from major diseases, a tribute to 
progress of medicine and sanitation. 

Measles and whooping cough can be 
prevented or treated by inoculating ex- 
posed children with blood from the 
parents, according to Prof. Rudolf Degk- 
witz, European authority on measles. 
This practice already has been adopted 
in Germany. Repeated exposure to these 
diseases has stimulated resistance to 
them in the blood of adults, Prof. Degk- 
witz declares, making the parents’ blood 
an effective agent of immunity. 


Invisible Rays Solve Crime 


RIMINALS who alter documents 
with any ink that contains iron can 
be detected by ultra-violet rays, accord- 
ing to Professor Briining, Berlin scientist. 
Postal thieves who open letters and reseal 
them also are branded guilty by the rays; 
one kind of mucilage, for instance, glows 
with a fluorescent light under them, while 
another does not. 

Artificial pearls, however _ skilfully 
made, are revealed as false, as are imita- 
tion diamonds; the finest genuine dia- 
monds shine with a magnificent purple 
light under rays of the ultra-violet lamp. 


Deciartne that dark-clothed pedestrians 
walking along roads at night jeopardize 
their lives and make autoists involuntary 
man-killers, the author of a bill introduced 
in the Connecticut legislature would com- 
pel night marchers to carry lights. 
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A real air liner—Germany’s 110-passenger seaplane, seen from the rear, after its trial flight over Lake Constance 


Plane Carries 110 ‘Passengers 


ARRYING 110 passengers, this mam- 
moth seaplane, just completed at 
Friedrichshafen, Germany, sped over 
Lake Constance on its trial flight at more 
than 120 miles an hour. A featuré of its 
construction is the tandem four-bladed 
propellers, one in front of the single main 
plane and another just ahead of the 
rudders. It is shown above from the rear. 
Future planes of this type may be con- 
structed to carry huge loads of freight or 
serve as fleet ocean liners of the air. 


Magnetized Area Fine for ‘Radio 


WING to its large deposits of mag- 

netized iron ore, Magnet Cove, 
about eleven miles from Hot Springs, 
Arkansas, brings in radio waves with 
exceptional results. ‘Tests made with 
small machines set upon the large boul- 
ders of magnetized rock showed that sta- 
tions were clearly heard at this point 
that would be received most feebly in 
other equally distant locations. Further 
tests are to be carried on. 

Magnet Cove has credit for having the 
largest deposits of magnetized iron ore in 
the world. In this area a compass will 
not work. Surveyors cannot use the tools 
that are commonplace elsewhere. Small 
rocks of this area, naturally magnetized, 
have been sold to the laboratories of 
many colleges and schools. 


Plant Redwoods in Virginia 


IANT redwood trees, California’s 

forest monarchs, may appear in 
Virginia, if experiments prove successful. 
H. M. Sears, supervisor of the national 
forest at Natural Bridge, Va., is pre- 
paring a shipment of California redwood 
seedlings, to be planted near Natural 
Bridge. The trees are prized for their 
lumber, which has great durability. 


Flier’s Chief Requisite—Nerve 


HY can some men fly safely, 
others not? What qualities make 
a good airplane pilot? 

The School of Aviation Medicine, 
San Antonio, Tex., has undertaken to 
answer these questions. To this end 
they are aided by a remarkable instru- 
ment which tells the speed with which 
a man reacts to signals in color, light, 


and sound, and the speed and coérdina- 
tion of his movements. 

The chief requirement of a good flier, 
according to Capt. Neely C. Mashburn, 
chief psychologist of the school, is 
“nerve.” ‘To determine a prospective 
flier’s nerve, his personal history is stud- 
ied carefully. Major Francis H. Poole, 
chief of the school, recently expressed 
the belief that ninety percent of accidents 
are due to the pilot and not the plane. 


Why Candy Explodes 
OMETIMES candy explodes, and 


now and then confectioners find 
whole shelves of chocolate creams that 
have burst open. The cause, according 
to scientists of the U. S. Bureau of 
Chemistry, is yeast in the sugar filling. 
Ordinary yeast, like that used for making 
bread, will not grow in sugar; but there 
is a special yeast that finds the sweet 
creamy mixture ideal. Its fermentation 
produces gas that bursts the candy. 

















Radio Set for cAviators 
—. seaplane drifting at sea 
may broadcast an appeal for help 
with the newest airplane radio, pictured 
above, designed by the U.S. Navy for 
just such an emergency. Small and com- 
pact, it is operated by a hand generator, 


and so works even when the plane’s 





motors are dead. A set of quartz crystals 
enables it to transmit a steady signal on 
one of several different, wave lengths. 


Tn the illustration, the set is seen at the 


left, the hand generator at the right. 


African Bird Fades in Rain 
RIGHTLY colored when the sun 


shines, the feathers of an African 
bird recently studied by Dr. I. Krum- 
biegel, German biochemist, become a sad 
spectacle when wet by the rain. The bril- 


liant dye of its red feathers fades to a 


pale pink, the leak being caused by the 
ammonia in rain water. Food the bird 
eats probably furnishes minute quantities 
of the natural dye’s ingredients, says 
Dr. Krumbiegel. Known as turacine, the 
dye is a compound containing copper. 

















Paris Tries Portable Semaphores 
ORTABLE traffic semaphores are 


helping solve the traffic congestion 
problem in Paris. At specified hours of 
the day they are moved to street inter- 
sections where congestion is heaviest— 
during the business rush hours, for 
example—then at night they are carried 
to the theater districts, and on Sundays 
and holidays to crowded intersections 
near the railway stations. The first of 
the new signals to be tried oui is seen 
abcve at one of the busiest crossings. 
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Tools that Lighten 
Home T[asks 


Those who cook their own breakfast will 
appreciate this compact electric hot-plate 
that prepares a meal in a jiffy. A detachable 
handle saves space and burned fingers 













































(Right) This dish-washer brush 
makes short work of the dishes in 
the sink. Attached to the faucet 
by a rubber connection, it con- 
tains a soap chamber that adds 
suds to the hot water flowing 
in it. The brush is extra wide 














Round, square or oval cans are opened with 
this ingenious tool. Its two handles grip the 
can’s rim with a roller and a cutting wheel. A 
few turns of a crank and the top of the can 
drops off clean-cut, leaving the bead on the can 


(Below) Press a button, and this versatile 
electric device mixes drinks or salad dressings, 
beats eggs or whips cream. With its ad- 
justable stand it fits bowls of any size. Two 


—_—_——— | 


Fick it up and it lights—put: 
it down and it goes out. 
This bowl, in reality an 
electric match, can’t waste 
current, for it shuts itself 
off. Always ready, it lights 
a cigar or cigarette safely 








sizes of beaters adapt it to a variety of uses 
































A novel pie crust mixer 
uses loops of flexible 
wire to blend shortening 
and flour in a bowl of 
any size. Also minces, 
chops and creams food 








When there isn’t much 
room to spare, this clothes 
rack shows its virtues. 
Adjustable in size, it oc- 
cupies little space open, 
much less closed; and it 
can be taken apart for 
storing or packing. Light 
in weight, it is easily 
handled and moved about 


Any bathtub with a standard faucet can now have a shower by 
the simple attachment of this bracket device. A hinged metal 
arm, clamped to the faucet or to the wall, holds the spray noz- 
zle at the desired height. Rubber hose connects nozzle and faucet 
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Two New Dish-W ashing Devices, Can 
Opener, Faucet-Operated Cream 
Whipper and Other Novel Inventions 
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(Below) Silver magically loses 
its tarnish, placed in a dish 






With one blade notched and the other 





straight, these new shears save the family 
scissors from nicks, cutting picture wire, 
clothesline, even fish bones, with equal ease 















and touching a new aluminum 
plate covered with hot sal 
soda solution. The magic used 
js an electrochemical reaction 















Built for long life, this four- 
edged can opener uses one 
blade at a time. When one 
is dull the other is ready for 
service. Two bottle openers 
complete the double-life tool 





























Slide back the top of a new kitchen table and out 
comes an ironing board. Ordinarily hidden be- 
neath the porcelain table top, the disappearing 
board swings into a convenient position for use 




















One ten-pound cake of ice is 
made in an hour in this ice- 
making machine for the home. 
Tip it on its side in the cradle 
rack and out slides the ice. 
When no ice is needed, the 
electric current is shut off 











Milk bottles become pitchers 
with the attachment of this 
lid to its neck. Tilt the bottle, 
press the plunger, and a 
stream issues from the spout 





While hot water courses 
through ai tube in 
this novel dish washer, 
its spinning electric 
brush is passed by 
hand over the dishes, 
removing and scraping 
all food. The device is 
hung by a sash cord 
from a weighted pulley 
to make it easy to 
move in any direction 
































Attached to the kitchen fau- 
cet, an ingenious mixing de- 
vice lets water power do the 
work of beating eggs, whipping 
cream and so on. It fits any 
tap, and contains a small 
water turbine that whirls the 
blades that do the mixing 


(Left) A graceful new elec- 
tric humidifier, when filled 
with water once daily and 
then plugged into the electric 
wall socket, keeps the air in 
a room moist and healthful 
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World’s Oldest Book 
at Last Deciphered 


hitherto baffling mysteries of ancient 
civilization. 

The tablets were dug up in the ruins of 
the Hittite capital, near Angora, Turkey, 
with other letters and documents, all in- 
scribed on sunbaked clay and filed away 
just as a modern business firm keeps its 
records. The writing was done while the 
clay was soft. When a tablet was to be 
sent any distance, powder was sprinkled 
over the text and the tablet wrapped 
in a soft, wet, clay 

























Dr. Lutz, who has de- 
ciphered Hittite writ- 
ings 4,000 years old 


IDED by a sharp 
A chisel, Dr. H. 
Lutz, of the Uni- 
versity of California, has 
just finished reading the 
oldest book known to 
man. The task has tak- 
en him twenty years. 
The chisel was necessary 
because the “book” is a 










“envelope.” The 
SCYTHIA powder prevented 
sticking, and the 
recipient broke off 
the clay wrapper 
with a thin chisel. 
The text, as Dr. 
Lutz found it un- 
der the clay enve- 
lopes, was in the 
cuneiform or dart- 
like characters of 
ancient writings. 
Once natives of 
the country known 











series of clay tablets, Map of ancient 
about the size of apocket Hatti Empire as 
notebook, each incased ac ng 
in a baked clay sheath, 
which had to be chipped away by the 
sharp tool. Dating from a period between 
2,000 and 2,500 years before Christ, the 
book is part of the records of the little- 
known Hittite Empire, and explains 
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Cuneiform writing on Hittite tablets, now de- 
ciphered. It is read vertically, top to bottom 




























TheRunner 
Karl Steding, 
Wilkes-Barre, 
Pennsylvania 





The Pitcher 
Mrs. C. S. Dickinson, 


Horace F. Bell, Erie, Pa. 
W. M. Mullins, Richmond, Va. 


E. V. Bowers, New Ross, Ind. 
Clarence W. Carroll, Rochester, N. Y. 
C. L. Critchfield, New Brighton, Pa. 
Robert E. Despard, LeRoy, Minn. 
Mrs. C. S. Dickinson, Minneapolis 


as Hatti, now modern Turkey, the Hitt} 

are disclosed by Dr. Lutz’s Bee. 
a sort of “missing link” between Babylo. 
nian and Greek culture. Such Biblical tales 
as that of Moses, Saul and David, as wel] 
as the legends of the Iliad and the Odyssey 
the origins of which have long been , 
mystery, are revealed by the tablets to 
have come down to us from the Babylo. 
nians and Chaldeans through the Hittites, 




















Hittite rock carving, showing Babylonian influ- 
ence. It represents a priest carrying offerings 


Winners in Our March Stomachion Contest 









THIRD PRIZE, $10—Louise S. Lovett, Weaverville, Calif. 


Five Prizes, $5 each 


Karl Steding, Wilkes-Barre, Pa. 
Ten Prizes, $2.50 each 


E. Schildknecht, Seattle, Wash. 
J. G. Staehli. Des Moines, Iowa 


Hattie M. Little, Sebastopol, Calif. 
Mrs. Ethel Reed, South Bend, Ind. 


chaser 
H. N. Toftoy, San Antonio, Texas cary 
A. P. Wilson, Pembroke, Ont., Canada Tamas DB. 
Wm. J. Utz, Santa Cruz, Calif. Young, Frank- 








Minneapolis, Minn. 
Dosshall N OUR March issue we offered $100 in cash prizes to readers submit- 

Player ting the best original designs on the subject of “sports” made 

Third from the fourteen pieces of the Stomachion puzzle game of Archi- 

Prize medes. A number of the prize winning entries are veproduced here. — 
Louise S. The prizes have been awarded as follows: | Tennis ot 
Lovett, Wea- | Secon 
verville,Calif. FIRST PRIZE, $25—Thomas D. Young, Frankfort, Ky. : Peg en 

Je . eanhy, 
SECOND PRIZE, $15—J. J. Leahy, Medford, Mass. Medford, Mass. 


Steeple- 


fort, Kentucky 
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T’S all very well for people who 
live in big cities to claim that radio 
fans no longer want to listen to dis- 
tant stations, but the fact remains 

that a large percentage of radio listeners 
in this country must either bring in far- 
away stations in a satisfactory manner 
or else go without radio entertainment 
altogether. 

If you are one of these, or still feel the 
fascination of listening to far-off stations, 
and have difficulty in getting worth while 
results, what’s to be done about it? 

First, determine the cause of your un- 
satisfactory results. Faulty radio equip- 
ment may be to blame, in which case the 
remedy is comparatively simple. If, on 
the other hand, poor distance reception 
is a characteristic of the locality where 
you live, you may be getting all that 
can be expected under your particular 
set of conditions. 

Poor distance reception frequently is 
due to an inadequate antenna. Distance 
reception is always best on the highest and 
longest antenna you can put up. Of 
course, an extremely long antenna does 
not give the best selectivity, but if you 
must have distance the long antenna will 
help you get it. The mere fact that some- 
one else is bringing in stations from 
Canada to Mexico ona thirty-foot antenna 
is no guarantee that you can do the same 
thing; the other fellow may be located 
where reception is particularly good. So 
the first step, if you are not satisfied with 
the number of stations you can bring in, 
is to see what can be done about improv- 
ing your antenna. 

Assuming that your batteries are all 
good and that there is nothing actually 
broken or disconnected about your re- 








Distance-get- 
ting is still 
a fascinating 
radio hobby to many, 
its uncertainty only 
adding to its lure 


ceiver, the next step is to find out if the 
tubes you have in the radio-frequency and 
detector stages of your set are as good as 
they should be. ‘Take them to your radio 
dealer and have them tested; if that is 
not possible, borrow a set of tubes from 
some neighbor long enough to determine 
if they improve results. The tubes in 
the audio stages of your set may be 
responsible for poor volume, but they 
have little to do with distance. 

There is no way to predict in advance 
what kind of radio reception you are going 
to get if no receiver has been operated in 
your particular locality. That is why it is 
unfair to expect a radio set manufacturer 
to guarantee in advance that you will be 
able to get distant stations with any de- 
gree of certainty. All that any maker 
can do is to promise you that if it can be 
done, his set will do it. 


F COURSE there are sections of the 
country where reception is quite uni- 
formly good over large areas. If you hap- 
pen to live in such a section. your dealer 
can tell you in advance what stations are 
likely to be received best, but he can’t 
be too definite even under these condi- 
tions. There always is a chance that 
some peculiarity of your particular local- 
ity may upset his predictions. 

Experience has shown that it is possible 
to generalize on the possibilities of dis- 
tance reception in certain sections. For 
instance, most of: Westchester County in 
New York State is rather poor. Large 


areas in the middle west, notably in 
Ohio, Illinois and Indiana, are remark- 
ably good. But even in good sections 
there are instances where distant stations 
are rarely heard, and in otherwise poor 
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Cp )hy Can't | 


— Get Distance?” 


Y our set or your location 
may be to blame—V hat 
to do for best results 


By 


Joun CARR 


sections isolated cases crop up of partic- 
ular spots that are extremely good. The 
radio fan who happens to be located in 
one of these spots usually is credited with 
being the possessor of a marvelous radio 
set because he has no difficulty in bring- 
ing in stations enormous distances away. 
Actually, his set may be not one whit 
more sensitive than that of another 
listener near him who has trouble in 
receiving a powerful station only a hun- 
dred miles or so from his antenna. 

No one, not even in a favorable local- 
ity, can expect to get consistent reception 
from stations thousands of miles away 
during the-.daylight hours. It can’t be 
done with any type of set made. In fact, 
operators of the most powerful broad- 
casting stations in the country declare 
that they can be absolutely sure of reach- 
ing listeners at any hour of the day or 
night only when they are not more than 
one hundred miles away. 

While you always can expect greater 
range at night than in the daytime, 
some nights are much better than 
others. Frequently there will be several 
nights in a row when you seem to be able 
to get any number of distant stations. 
Then there may come a period of a week 
or two when the air seems totally dead. 

These changes in the strength with 
which distant stations are brought in 
give rise to remarkable effects. On one 
night you may note that stations from 
one direction are received with con- 
siderable intensity. The next night 
stations in the opposite direction occupy 
the center of the stage. 


NDER theoretically perfect condi- 

tions, stations are heard best when 
they are in the direction opposite the 
free end of your antenna. If you particu- 
larly desire to receive certain stations, 
try the effect of an antenna pointing 
away from these stations. 

The uncertainty about distant radio 
reception has one redeeming feature— 
if the uncertainty didn’t exist, thousands 
of radio fans who now sit up all hours of 
the night trying to get distance would 
find that their hobby had lost one of its 
greatest fascinations! 
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How to Get C-Current from B- Eliminator, Cut Out “Motor- oth 

° 9 P ° 

boating,’ Decide Correct Antenna Length, and Other Hints a 

on at 

D 

HE popularity of the B-battery © iron while you are workin 

eliminator, coupled with the in tight corners. Do aa wets, 
growing use of one of the power leave the covering on the The 

type tubes in the last audio amplify- iron longer than necessary Cons 
ing stage of the radio set, has brought to make the difficult joint the 1 
up the question of what to do about If left on too long, the ince each 
the C-battery. Power tubes require may burn out. Putting your 
from nine to forty volts of C-battery. the cover on the iron when cutte 
The current consumed in the C-cir- you first turn it on will wire. 
cuit amounts to so little, however, help in heating it up. ston 
that the life of a dry cell battery just 
used on this circuit is just about as How to Stop of th 
long as it would be if it stayed on the “Motorboatins”” not 
dealer’s shelf. otorboating use. 





You can solve the C-battery IFFICULTY often is 
problem — either . experienced in oper- 
by using @ dry —— aoe aa R Fig. 2. Use an asbestos shield on your soldering iron, ating a set equipped witha 





cell battery of mma 

the proper volt- L RESISTANCE 

age and employ- oN eee 
ai 
i ;| 


‘ oi i me 
nator for B-valt ei 
d i a 


ages only; or you 
tain conditions, d 


as shown in the photo, when working in tight places 


’ t resistance coupled: type of - 
to prevent burning the insulation from adjacent wires 


audio amplifier by means 
of a standard B-battery 
eliminator. Either the quality is poor or 
there is that peculiar ‘‘put-put-put” 
effect nicknamed “‘motorboating.” In- 
creasing the condenser capacity of the B- 
eliminator, as shown in Fig. 7, some-' 
times effects a cure. Use condensers hay- 
ing a rated working voltage higher than 
the maximum developed by the elimina- 
tor. Adding capacity also will improve the 





This apparatus will work on 
any type of power tube, the 
only difference being that on 
tubes that require relatively 
low C-voltages, you will have 
to turn the knob farther from 
the high resistance point. 


can, under cer- : i 
obtain both B- 

and C-current 
from the B-elim- 


inator. The sep- 


9 ee 
arate battery on Don’t Burn Wiring 













Fig. 1. How to get C-voltage from quality. 
the C-circuit is your B-eliminator by using a N WIRING a radio set you If the motorboating persists even after 
the simplest and variable euslatence end condenser are sure to run into places _ the extra condensers are connected in the 
surest method. where it is almost impossible to circuit, try reducing the value of the re- 

If you want to get the C-voltage from _get the soldering iron in contact with the sistance of the grid leak on the power tube. ple 
your B-eliminator, try the circuit shown _ wires you want to solder without pressing This can be done simply enough even the 
in Fig. 1. The heavy duty resistance the hot body of the iron against the when the resistance coupled amplifier is cle 
shown in the diagram should be capable spaghetti tubing or other of the inclosed type, by th 
of carrying at least fifty milliamperes insulation on adjacent sone fitting an extra grid leak en 

A ; ‘ : : . : “$e ON SIDE OF ; on. : 
without serious overheating, and it wires. Burning the insu- TUBE BASE clip as shown in Fig. 4, wi 
should have a total resistance of about lation in this way can be \ Locate the grid terminal of pli 
2,000 ohms if you require a C-voltage of avoided by constructing the power tube. It always 
from twenty-seven to forty. The fixed a simple shield (Fig. 2) is the contact on the socket fo 
condenser shown should have at least consisting of a roll of sheet nearest to the contact pin jo 
two mfd.-capacity; lower values of capac- asbestos tied with wire on the base of the tube bl 
ity may cause some hum. With this cir- that can be slipped on the counting to the left. In W 
cuit the C-voltage is, in effect, other words, when you are 
subtracted from the B-voltage looking down into the re- 
available on the power binding Fig. 4. Lower- ceiver the grid prong of the 

i ing the grid * 
post of the eliminator. Conse- leak helps stop tube is just to the left of the ( 
quently the arrangement is prac- “‘motorboating” pin on the side of the base. N 
tical only with the more powerful A .05 megohm grid leak b 
types of B-eliminators. in the clip will be in parallel with t 

After you have hooked up the the grid leak inside the unit, and | 
apparatus as shown, set the knob you will not find it necessary to go : 
so that the resistance is all in use, lower than this value. The cor- ; 
snap on the radio set and B-elim- rect value for the extra grid leak I 
inator, and then slowly turn the is as high as possible while yet 
knob until volume and tone qual- stopping the motorboating. ' 
ity are best. Don’t turn the knob 
any farther than necessary to get Light for Your Dials 
proper volume and quality, be- ‘ ) 
cause if you cut the resistance _—*. types of commercial | 
down too far the C-voltage will ‘i one i are now a | 

be too low and the life of the power ig.3. Thi sal light i ‘tchandcan With special arrangements 10f 
tube shortened materially. a el te tt Pgh mvs hg rg holes illuminating the dials. Special 
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with lights built in are available to 
the home constructor of radio sets. In 
“on, there are several styles of panel 
jights that can be applied to sets already 
ructed to obtain the same effect. 
One of these is shown in Fig. 3. In this 
particular model the panel light also per- 
forms the function of the filament switch 
~ that you can substitute it for the fila- 
ment switch on the panel and thereby 
ave drilling new holes. A knurled knob 
jus the light and the tubes in the set 
on and off in the usual way. 


Wire Skinning Pliers 
URING the days when bare bus wire 


was most popular for wiring radio 
sts, any type of pliers was satisfactory. 
The fashion now is to use insulated wire. 
Consequently time must be spent scraping 
the insulation from the end of the wire at 
each joint or connection. You can save 
yourself this trouble by fixing your wire 
cutters so that they will serve to skin the 
wire. Take a sharp-edged oilstone, and 
stone a little groove in each cutting edge 
just deep enough so that when the jaws 
of the cutter are tightly closed they will 
not cut bare wire of the size you intend to 
use. To skin the end of a piece of wire, 
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Fig. 5. Stripping the insulation from the ends 
of. wires is quick and easy if you stone notches 
of the proper size in your wire cutting pliers 


number of factors, so that the best way is 
to try several until you strike one that 
works best according to your own ears. 
A condenser of .0005 mfd. is about as 
small as will accomplish anything at this 
point, and you cannot go beyond .01 with- 
out causing a considerable loss in volume. 
Small pieces of wire can be soldered to the 
lugs on the condenser and inserted in the 
plug with the loudspeaker cord 
tips. 


Cutting Out 
Electrical Interference 


HE question as to whether 

anything can be done about 
eliminating scratching and hissing 
noises produced by local electrical 
machinery depends upon the 
nature and location of the machin- 
ery causing the disturbance. The 
general impression is that re- 
ducing the length of the an- 
tenna or using a loop will im- 





Fig. 6. Adding a fixed condenser across the 
loudspeaker sometimes improves tone quality 


place the end at the notched point, close 
the pliers and pull. The insulation will be 
cleanly stripped off. You will find that 
there is room for several notches of differ- 
ent sizes to correspond with the various 
wire sizes you use without spoiling the 
pliers for ordinary use. 

As shown in Fig. 5, the best location 
for these small notches is near the plier 
joint, so that the ends of the cutting 
blades will be available for regular use 
whenever they are needed. 


Try This to Improve Tone 


OMETIMES a worth while improve- 
ment in tone quality can be obtained 

by connecting a fixed condenser across 
the loudspeaker terminals as shown in 
Fig. 6. Capacity at this point in the radio 
circuit tends to reduce the strength of the 
audible tones at the upper end of the scale. 
other words, a condenser across the 
loudspeaker terminals reduces hissing 
hoises to a marked extent, shrill tinny 
musical notes are subdued, and the lower 


tones are not affected to any noticeable . 


ee. If you prefer the deep-throated 
effect, you can get it by a condenser 
arranged in this way. 
The value of the condenser depends on a 
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Often, however, nothing at all can be 
done to improve matters. If you live near 
a trolley line and scratching noises are 
produced every time a trolley goes by, the 
only remedy is to move away. 


To Increase Selectivity 
— use for small fixed con- 


densers is to increase the selectivity 
if you find difficulty in separating sta- 
tions on adjacent wave lengths. The 
simplest way to connect a condenser at 
this point is shown in Fig. 8, and this 
illustration as well as the one in Fig. 6 
shows the correct way to hold a small fixed 
condenser while soldering a wire to one of 
the lugs. The condenser always should 
be grasped by the pliers on the metal part 
opposite the side where the lug is being 
soldered, as otherwise the metal of the 
pliers absorbs the heat from the metal 
of the condenser and prevents it from 
getting hot enough to take the solder. 

In order to obtain any appreciable in- 
crease in selectivity with a series antenna 
condenser, very small capacities must be 
used. Try .00025 mfd. and then .0001. If 
the results still are not satisfactory, use 
two .0001 condensers in series. 

The effect of a series condenser used in 
this way is somewhat the same as cutting 
down the length of the antenna. Con- 
sequently, soldering a condenser as shown 
is desirable only if you want to effect a 
permanent increase in selectivity as 
might be the case if the only available 
place for the antenna resulted in too long 
a stretch for best results in your particu- 
lar locality. 

A condition exactly the reverse of 
this, that is, where you are located far 
from the broadcasting stations and you 
can erect only a short antenna, requires 
different treatment. In this case selec- 
tivity is of less importance, while signal 
strength is what you are after. Fre- 
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Fig. 7. Extra capacity added to elim- 
inator stops ‘“‘motor-boating” 


prove matters, but this is not 
true in all instances. If, for 
instance, the interference ‘is 
caused by machinery located in 
the same building with you, 
putting up a longer and higher 
outdoor antenna may effect a 
considerable improvement. In 
this case the ratio of signal strength to 
the strength of the interference is changed 
for the better. - It is also a good idea to 
change the-location of your antenna if 
that is: possible. - Interference produced 
by machinery outside your own building 
may be réduced by the use of a shorter 
antenna,-especially if you can move the 
antenna farther away from the source cf 
the noise. 











Fig. 8. The selectivity of a long antenna can be 
increased by connecting a condenser in series 


quently a considerable increase in signal 
strength can be obtained by adding a 
coil of wire to the antenna circuit in 
place of the series condenser. The num- 
ber of turns will depend on the length of 
the antenna you are using and also on local 
conditions which govern the natural wave 
length of the antenna. Try twenty-five 
turns of ordinary well wire bunched into 
a coil roughly three inches in diameter. 














Where neighbors are close 
and space ts limited, try this outfit 


A Compa 
Set i 
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ct Radio J 


By Joun E. Lopcr 


* VE F SOMEBODY doesn’t murder that 
bird pretty quick, I’m going to do 
it myself!” shouted the irate 
occupant of the third floor back. 

The rest of the boarders unanimously 

agreed that violence was called for—the 

sooner, the better. 

Meanwhile the cause of the impromptu 
indignation meeting was lolling back in 
his armchair enjoying the hideous wails 
and thumpings of a fourth-rate jazz or- 
chestra rumbling forth from an anti- 
quated tin horn type loudspeaker. 

His situation was not unusual. Count- 
less other dwellers in boarding houses 
and hotels, actual or potential radio fans, 
are faced with the same difficult problems 
in their search for adequate radio enter- 
tainment. 

One of the most important is good tone 
quality. The volume of protests from 
neighbors depends in inverse ratio on 
the kind of music inflicted on them; the 
better the music, the fewer the kicks. 

Luckily, it is possible to obtain excel- 
lent tone quality from a reasonably small 
and compact outfit that will take up little 
space and be easy to move when the time 
comes for a shift to another residence. 
You don’t want great volume anyhow, 
because you are bound to have some 
neighbors across the hall who don’t care 
for music of any degree of excellence. 
Besides, with low volume requirements 
you do not need the larger power tubes 
which call for extremely high B-battery 
voltages. 

Everything considered, yeu will find 
that the 199 type tube has the most 


favorable characteristics if size and 
portability of the receiver and incidental 
equipment are important. With 199 type 
tubes in all of the sockets of the set except 
the last, in which you should use a 120 
type dry cell power tube for the sake of 
quality, the receiver can be made small 
and the heavy, six-volt storage battery 
needed to supply the filament current for 
the larger types of tubes is not necessary. 

You can run a set fitted with several 
199 tubes and one 120 tube on three 
ordinary No. 6 dry cells, such as are con- 
nected to the door bell; or if the places 
where you expect to live are supplied 
with electric light current, you can buy an 
A-power outfit consisting of a small, 
light, two-cell, four-volt storage battery 
and a trickle charger. 


R a B-battery you will need me- 
dium duty, forty-five-volt blocks of dry 
cells and one twenty-two-and-one-half- 
volt block to use as a C-battery. Still 
further economy in supplying current to 
your set can be obtained by the use of 
several sets of three dry cells each con- 
nected in parallel to'light the filaments; 
if you use the set an average of several 
hours a day, a small, high grade B-battery 
eliminator will save space and money. 
The size of the set and life of the dry 
cell A-batteries and B-batteries depend 
on the number of tubes in the set; con- 
sequently it is better to purchase or build 
a set with the fewest number of tubes con- 
sistent with the results you want to 
obtain. 
Most of the standard types of radio 









The volume of protests from neighbors 
depends in inverse proportion on the kind 
of music inflicted on them. Excellent tone 
quality is possible from a small outfit 


sets now on the market can be used with 
199 type tubes. In fact, all modern radio 
sets are made with sockets of the UX type 
which will take the new types of either 
storage battery or dry cell tubes. — 
While the larger types of cone loud- 
speakers give remarkably perfect tone 
quality, you may not have space for such 
an instrument and, besides, a large cone 
requires extreme care in handling. It 
would prove a nuisance to pack and move 
from one place to another. Horn type 
speakers are more rugged but have the 
disadvantage of poor tone quality, espe- 
cially in the smaller sizes. One of the 
small size cones would appear to be the 
best selection. If it is absolutely neces- 
sary to keep the size of your equipment 
to the lowest possible minimum, you can 
dispense with the loudspeaker entirely 
and use a phonograph loudspeaker unit 
fastened in a corner of the ceiling with 
the diaphragm toward the corner where 
the ceiling and two walls meet. Quite 
acceptable results can be obtained i 
this way both for volume and quality. 


F COURSE, if you do your receiving 
with a.pair of headphones, a great 
saving is effected in the size, weight an 
cost of your whole radio equipment. 
addition, you certainly will never annoy 
the most sensitive neighbor. 

You will need some kind of antenna 
unless you purchase an expensive, loop- 
operated set. If you cannot get permis 
sion to put up a temporary outdoor 
antenna, string a piece of bell wire 
around the picture molding in your room. 
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Sam Loyd’s New Puzzles 


How Kast Can You Think? 


Seven Brain-Teasers to Check Your Abilities 





Have You Imagination? 


“4 hundred and fifty when joined to a tree 
Makes a fine garment to warm you or me.” 
That couplet fits the picture above 


and poses a riddle. What cozy-sounding 
garment is suggested by the sketch? 

Rebuses and riddles are a test of your 
wit and imagination. Try to solve this as 
quickly as possible, then turn to page 139 
for your rating. 


Can You Analyze Facts? 


OUR little girls and their four 

brothers divided thirty-two apples 
among themselves as follows: Ann got 
oneapple, May two, Jane three, and Kate 
four. The boys’ innings were more com- 
plicated: Ned Smith received as many 
as his sister; Tom Brown twice as many 
as his sister; Bill Jones three times as 
many as his sister, and Jack Robinson 
four times as many as his sister. 

From these facts, can you figure out 
what must have been the surnames of 
Ann, May, Jane and Kate? Aside from 
the elementary mathematics involved, the 
problem calls for ability to pursue analysis 
beyond orthodox formulas. The solution 
is found on page 139. 





Are You Quick at Figures? 
HE call for a standing vote, Mr. 


Chairman,” reported the secretary 
at the Rotary Club meeting, “showed 


‘that the motion was carried by a plural- 


ity equal to one third of the opposition. 
But as that result, it develops, was due 
to a lack of chairs, preventing eleven 
members from sitting down to register 





their votes in the negative, we wish to 
report that the apparent minority actual- 
ly defeats the motion by one vote.” 

From the secretary’s report, can you 
tell how many votes were cast, pro and 
con, and prove your quickness at figures. 
Find your rating on page 139. 





One for Mental Bookkeepers 


WO sisters have found it an agreeable 

plan to pool their allowances and do 
their shopping together. On one of their 
recent visits to the stores, Martha bought 
a hat and a pair of shoes for $15. Then 
Gertrude paid as much for a blouse as 
Martha did for her hat, and invested the 
remainder of their money in a parasol for 
herself. 

On the homeward trip, Gertrude, who 
had been “thinking over” a remark of 
Martha’s about her blouse’s costing as 
much as Martha’s hat, called attention to 
the fact that Martha’s shoes had cost $1 
more than Gertrude’s parasol. “That’s 
true,” agreed Martha, “and if we had 
apportioned the blouse and shoe money 
so as to make your blouse cost half as 
much again as my shoes, then our total 
expenditures would have been equal, 
‘fifty-fifty,’ as the boys say.” 

From the facts given, if you have an 
aptitude for analytical bookkeeping, you 
should be able to give the respective costs 
of the four purchases in a few minutes. 
Time yourself, then turn to page 139. 





AM LOYD, the world’s 

most famous puzzle man, 
offers these  brain-teasers 
from month to month in 
POPULAR SCIENCE MONTHLY 
in response to requests from 
hundreds of readers. To use 
them as real tests of your 
mental ability, time yourself 
in solving them and compare 
your time with the ratings 

on page 139. 




















Kew Yeu iceenien’ 


N THIS seesaw, the balance point is 
exactly in the center of the beam, and 
the elves are teetering in exact balance. 
Now, if all the boys in the two groups 
were seated on one arm of the seesaw, 
how many girls would it require on the 
other side to effect a perfect balance? Of 
course it must be assumed that boys weigh 
alike and girls weigh alike. 

Your speed at solving this will test your 
aptness at grasping and resolving visible 
evidence. , Turn to page 139 for your 
rating. 


_A Test of Vocabulary 


HEN a puzzler “beheads” a word, 
he removes the first letter. Here, 
then, is a test of your vocabulary and 
quickness in visualizing words. Behead: 
A word meaning to desire and leave 
one meaning to act irrationally; a wooden 
case and leave a price; a tale and leave 
efficient; a measure and leave indisposed; 
a limb’s extremity and leave a conjunc- 
tion; an injury and leave a limb; a cu- 
linary concoction and leave a residue; 
part of a boat and leave a marine creature; 
a scoundrel and leave the middle of a 
church. 
Time yourself, then turn to page 139. 


Have You Keen Sense of Form? 


Fontes is a design suggested for the 
battle flag of the Zulu Navy. From 
a puzzler’s standpoint, the advantage of 
the design rests in the fact that when 
the Zulu ship is ready to surrender and 
send the symbol of defeat to the maintop, 
a square white flag can be nicely con- 
structed from only two pieces cut from 
the white parts of the battle flag. 

Discard the rectangular dark central 
section. Then divide the remaining white 
part into halves, of exactly the same 
shape, which will fit together to produce 
the white square. 

This is a rather difficult test of your 
sense of form and proportion. Time 
yourself, then refer to page 139. 














What It 


POPULAR SCIENCE MONTHLY 


AND STUCCO 
$2,010 


st. fi 
_ROOFING 
$595.50 


PAINTING AND 
DECORATING 
$1,080.18 


A HEATING AND 


PLUMBING 


$2 661.93 











$1,519.99 — >. 


a wee te 





» EXCAVATING <- : Ce 


oe A six-room house like this, rep- 
resenting high-class construc. 
tion and including many luxu- 
ries, was built in Buffalo, N. Y., 
last year at a cost of $16,600 


F iets to Build 


Facts and Figures about Materials and Labor That 
Will Helb When Y ou Plan to Construct Y our House 


Y TAILOR is building a house. 

The other day he asked what I 

_ would think of him if, when I 

asked when a suit would be 

ready and what it would cost, he replied: 

“Maybe in a few weeks, maybe some time 

next fall. I never promise any time. 

Don’t know +the cost exactly, fifty or 

seventy-five dollars, perhaps. It might 
even turn out to be a hundred dollars.” 

I told him [d think him crazy. 

“I am having a house built,” he said 
with a grin, “and I’m just trying out on 
you the line of talk the building people 
give me. I can tell customers that but- 
tons, lining and wages may go up or down; 
that I couldn’t promise a delivery date 
because unexpected conditions might 
arise. But I don’t. Why isn’t a house 
like a suit of clothes?” 

Rightly or not, many persons share the 
critical sentiments of my tailor in regard 
to home building. “What will it cost?” 
is something of a popular riddle, and 
there are many obvious reasons. Houses 
differ greatly in themselves and in the 
conditions under which they are built. 
Most of them are individual hand jobs. 
Their materials are retailed at all sorts of 
prices and wages vary widely between 
Mobile, Boston and Seattle. 


By 
Joun R. McMauon 


But there are two common methods of 
estimating house cost. One is based on 
surface area, or square feet; the other on 
volume, or cubic feet. Both are rough 
but useful. 

In estimating’ by the volume method, 
you multiply length, width and total 
height of building from cellar floor to 
roof. Add roof contents in cubic feet; for 
an ordinary peak, the roof contents 
would be half the roof height at ridge 
multiplied by length and width. Dormers 
can be treated as small peaks, figured 
separately. Finally, multiply the total 
volume by the cost per cubic foot of that 
type of dwelling. 


— idea of the cost per cubic foot of 
different types of dwellings may be 
had from the following figures, covering an 
eastern metropolitan area last year (they 
do not include contractor’s profit, which 
may amount to ten percent more): 
Bungalow of three or four rooms without 
basement, 32 cents per cubic foot; frame 
dwellings built by a speculator, 40 cents; 
a stucco residence, 43 cents; brick house 





termed semifireproof, 44 cents; rather 
high class masonry dwelling, 49 cents. It 
may be interesting to compare with these 
figures, 28 cents for a garage, 54 cents for 
an apartment house, 63 cents for an office 
building and 92 cents for a first-class 
hotel. 


N ESTIMATING the house cost by 
the area method, outside walls are 
considered. Using this method, one 
expert offers 61 cents as the square foot 
cost (minus contractor’s profit) of an 
outside wall in wood frame, with sheath- 
ing, paper, siding, lath and plaster inside 
and three coats of paint outside. A similar 
wall with shingles instead of siding costs 
two cents a square foot more. If the out- 
side covering of the wood frame wall is 
stucco on metal lath, the price jumps to 
86 cents a square foot. Some of the extra 
expense is due to the high grade water- 
proof paper under stucco, also furring 
labor and material. Frame with face 
brick veneer amounts to 97 cents, while 
a solid eight-inch wall of common brick, 
furred and plastered inside, is only 86 
cents. Hollow tile, eight inches thick, 
stucco outside and plastered directly 
inside, is 93 cents. Concrete block costs 
something less than hollow tile. While 
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the figures show a large dif- 
ference as to outside wall 
costs, it is asserted that, in 
ration to total building 
cost, masonry is only six or 
eight percent more expen- 
sive than wood frame. 


H. OLSON, vice presi- 

. dent of the American 
Appraisal Company, tells me 
that his concern uses neither 
the ordinary volume nor 
area method described, but 
bases its cost estimates on F 
wall perimeter and _ living 
floor space. Wall perimeter 
means simply circuit meas- 
ure. Living floor space ex- 
cludes all nonliving space, 
such as the attic, basement 
orelsewhere. All bathrooms, 


recreation rooms and finished ‘ 


rooms in general belong with- 
in the definition. On this . 
basis, Mr. Olson estimates 
the cost of a present-day 
house at $5 to $8 for each 





Total cost in frame, 
“ 
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How to Figure the Cost of a House on a 


Basis of Its Cu. Ft. Capacity 


IND total cubic foot capacity; multiply this 
by the accepted cost per cubic foot for your 
locality. For example, taking the above house: 


House below attic, 28x36x24= 24,192 cu. ft. 
Roof, 


28x36x4 (14 height) = 4,032 cu. ft. 
Total capacity, 28,224 cu. ft. 
28,224X$ .40=$11,289.60 


stucco, “ X A3= 12,136.32 
oe Saerele. “ X 44= 12,418.56 


oe ee 


(These cost-per-cubic-foot figures, 40, 43 and 44 cents, 
are accepted costs in an eastern metropolitan area.) 


These figures do not in- 
clude the architect’s fee, con- 
tractor’s profit and various 
sundries. It may be noticed 
that little was spent on the 
roof compared with the heat- 
ing plant. Other items, also, 
might be adjusted to per- 
sonal preference. 


N INTERESTING con- 

trast with the Buffalo 
house is another six-room 
house erected under like 
auspices in a suburb near 
New York City. Though 
specifications for both houses 
were about the same, labor 
and materials for the second 
house cost $2,500 more. Ex- 
cavation and _ foundation 
were $150 less than for the 
Buffalo house; carpentry and 
millwork costs were almost 
identical; while inside plaster- 
ing cost $345 more on the 
Atlantic: seaboard than on 
the shores of Lake Erie. 








square foot of living floor 
space. Thus a house 30 by 35 feet, inside 
measure, two floors usable, would cost 
$10,500 at the lower rate and $16,800 at 
the higher figure, which calls for more 
expensive material and workmanship. 
These figures check up fairly well 
with others based on building area. The 
actual cost of a first-class dwelling was 
found to be $15.60 per square foot of 
building area, the detail costs per square 
foot of building area being as follows: 


MMRIMRNOTI ooo Ooo hie $0.25 
NEN eS of fo. So access 2.00 
Rough framing (wood, metal lath 

A oe) a 4.25 
SE 5.90 
Plumbing (brass pipe for water 

yo ea ee eee 1.30 
Heating (hot water, coal furnace) 1.05 
Electric lighting, with fixtures. .. .85 


Total per sq. ft. building area $15.60 


Cutting in two the interior finish item, 
which in this house included rare and 
luxurious details, the house. belongs in the 
class previously described as worth $8 per 
square foot of livable area. 


NUMBER of so-called model houses 

were built last year in various parts 
of the country by the coéperative action of 
newspapers, trade interests and various 
architectural ‘institutions. One of these 
was constructed at Buffalo, N. Y., having 
six rooms, the materials being brick, half 
timber, stucco and siding. Its cost was 
distributed thus: 


Excavation and foundation, 
including garage and cellar 
OE Pn inden bie rs a 
Carpentry and millwork; Cal- 
ifornia white pine for ex- 
terior and inside trim; fiber 
board insulation; hardwood 
Assen teds hicaxiace 
Plaster, three coats on fiber 
insulating lumber......... 
Brickwork and stucco outside, 
three coats; open fireplace; 
incinerator with chimney . . 
Tiling, bathrooms, hearth... . 
Plumbing, brass pipe for water 
supply; automatic gas heater 
TOE BOG WORE. occ cccsens 


$1,519.99 


5,737.35 


825.50 


203.50 


1,029.68 








2,011.10 


Heating, steam; oil burner. $1,632.25 


Roofing, asphalt shingles; 

copper flashing, gutters and 

NANI is areas So os 6s ss X's 595.50 
Electrical work............. 685.10 
Windows, steel frame; plate 

glass; weather stripping... . 786.91 
Hardware, locks, etc........ 233.02 


Painting and decorating, in- 

cluding linoleum .......... 1,080.13 
Kitchen equipment, gas range. 230.00 
Window shades and screens. . 84.28 


Total labor and materials $16,654.31 





























INCREASED 


BUILDING 
1927 


COST OF =o 
BUILDING e 


1913 


With building materials and labor doubled and even 
tripled since 1913, a house built today costs at least 
twice as much as the same house built before the war 


Such a substantial difference 
must be attributed to the wage factor. 
Brickwork and stucco outside were $61 
higher at the seaboard location. Extra 
tiling in the latter case—in bathrooms up 
to the ceiling and in kitchen up to a 
height of four and one half feet—ac- 
counted for $900 more on this item. 
Plumbing was $333 higher on the coast. 

Heating with oil burner was $554 more 
expensive, but this difference can be ex- 
plained by the installation of a hot water 
system instead of steam. Roofing of the 
same sort was about $100 less in the 
eastern district, and this difference was 
almost precisely reversed on the item of 
electrical work. Windows of steel frame 
were $63 higher on the seaboard. 

Hardware was $132 cheaper on the first 
dwelling, but this item has a wide vari- 
ance anywhere on account of quality. 
Painting and decorating were $182 less 
in the metropolitan area. 


HE last item, window shades and 

screens, seems to reveal a startling 
extra charge of more than $300 for the 
suburbs of New York. However, the 
specification of bronze wire screening in 
the latter case goes a long way toward 
explaining the cost. It would still appear 
that with an allowance of $2 per shade, 
the screen doors and window screens of 
this house would cost between $8 and 
$10 apiece. 

Knowing the price of materials and the 
rate of wages, the big question remains, 
how much can the worker accomplish 
per hour or day? Quality counts in build- 
ing a house, and a too hurried job is 
bound to be poor. Nevertheless an 
approximate estimate of what one able- 
bodied man can accomplish in one day 
under average conditions is helpful, and is 
offered as follows: 
Excavation, pick and shovel.125 cu. ft. 
Rubbleorfieldstonemasonry 40 cu. ft. 
Concrete, hand mixed and 

DIGCON 85 caren ees yt aes 54 cu. ft. 
Cellar floor, concrete. ..... 10 sq. yds. 
Cutting blue- or limestone. . . .7 sq. ft. 
Bricks, common, 8-in. wall; with 

helper. ... . ..850 bricks or 56 sq. ft. 
Face: brick<...:..405 .,“-<* 28-2.“ 
Concrete block, (Continued on page 137) 
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Useful Ideas for Your Car 


Air Moistener, Battery Handle, and Other Ingenious Kinks 


| Jateoore you are equipped with a 


special jack designed low enough so 
that it can be placed under the 


Fig. 1. Using 
the spare tire 
to help get the 


car on the jack 











Turnbuckle Com- 
presses Rim 


axle when a balloon tire goes flat, you __ if you have dif- i YOUR car is fitted 
: : ficulty getti i i . 
may find it extremely difficult to change pg agi with rims on which 


tires. If you get stuck this way, your 
spare tire may solve the problem. Simply 
place it in front of the flat tire as shown in 
Fig. 1, drive the car ahead till the flat tire 
rolls on to the spare, and then slip the 


jack under the rear axle. 
Working the jack lever 
takes the weight off the 
spare tire so that it can be 
exchanged for the flat one. 


Saving Your Springs 
wile the best pos- 


sible insurance 
against spring breakage is 
a set of properly adjusted 
recoil snubbers, you will find 
that fabric belts clamped 
around the axle and the frame 
as shown in Fig. 2 are worth 
while. The belts will not in- 
terfere with the free action of 
the spring when a bump is 
encountered, but when the 
car starts to bounce too high, 





the rear axle 
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the lugs are part of the 
rim, a good sized turn. 
buckle can be used to 
compress the rim and allow 
you to take off a tire even 
if it is badly rusted. While 
it is better to use a large 
turnbuckle, a small one 
will do if you piece out 
from the turnbuckle eyes 





+ to the lugs by means of 


hooks of the proper length. 
Fig. 5 shows how the turn- 
buckle is used. 


To Close Piston Rings 


i? YOU find it necessary to 
fit new, stiff rings and you 
have no ring compressor, a 
string arranged as shown in 
Fig. 6 will permit you to do 
the job without trouble. Tie 
the end of the string to any 
convenient bolt, pass it 
around the ring and pull on 
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they will prevent bending the — ee eee the handle. the 
springs the wrong way so far the car can be kept out of the way and anc 
that they break. If your car where it is handy, with a reel made of Air Moistener | 
has a tendency to excessive an old automobile rim as shown above obs 
up oy down beso when NE of the objections to en 
you hit a succession of bumps, the ordinary way of 8 
special clamps, like spring Fig. 2. Fabric straps as building a moistener for the ant 
clips, fitted with leather fric- pee = i canal air that goes into the mani- ha 
tion pads, can be used to in- my Special fold of your motor is that 
crease the friction between  C-clamps stop the bouncing there is a chance, when the fro 
the leaves and in this man- car goes over a bump, of the pu 
ner deaden the spring action. water’s splashing up and be- to 
ENGTH ses ing drawn into the manifold his 
. . DRILL ¥¢-HOLE in the liquid state. By build- 
1 ° 
Old Rim As Hose Rack i. ‘4 pO END @ | ing your air mnessieten Ly e 
of owe short piece of hose CE aS = = mason jars as s own In 1g. t 
i <_< r 
that you keep in the ——= 7, the second jar acts as a r 
garage to male the car can el Fig. 5. A turnbuckle used as wate. 5 ATR pe ond : 
be kept in good condition, shown here will enable you to suction of the manifold copes 
handy and yet out of the remove a tire easily, even though a constant stream of alr to ‘ 
Gusphphelingan old tanto it is badly rusted on to the rim flow from the nozzle in the In 
the wall near the water tap LAMP CORD il _ and gowy ere " 
as shown in Fig. 3. Almost : eS Saeee se eee T 
. . . Fig. 4. An old bubbles. The amount of water 
any old rim will provide am- shovel handle and Fig. 6. (Right) vapor absorbed by the air is W 
S po y 
ple space for the short piece someend links from An em . . : 0 
of hose that is ordinarily used an old skid chain way of "cloeing “4 Mf — oh te oe tl 
: can be made into up rings to get > Bes 
in the home garage. the storage battery the pistons = bubbles, the more nearly the 0 
handleshown above to the cylinders air drawn through the jar t 
Simple Battery Handle approaches the saturated t 
state. 
IGURE 4 shows you how : 
to make a simple handle DASH BOARD 
that will fit almost any stor- AIR INLET L. BURGHAM, of Parnassus, I 
age battery. It is made from “<< _ * Pa., wins the $10 prize this f 
a stout piece of wood, such anne ious arrange- month for his suggestion of an air f 


moistener (Fig. 7). Each month 
PorpuLARScCIENCE MONTHLY 
awards $10 in addition to regular : 
space rates to the reader sending 
in the best idea for motorists. . 
Other published contributions 
will be paid for at usual rates. 


ment of two 
mason jars to 
serve as an air 
moistener. The 
second jar pre- 
vents any of the 
water from 
being drawn in- 
to the cylinders 


asan old shovel handle or fork 
handle, and the end links 
are from an old cross chain. 
After the holes are drilled at 
each end, two links are 
straightened out and passed 
through the holes. 
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Save Money 
on Lires 


« LD BURR sure has a per- 
manent cramp in his pocket- 
book,”’ grinned Joe Clark to 
his partner, Gus Wilson, .as 

their departing customer let in the clutch 

and drove away from the Model Garage. 

“He’s penny-wise and pound-foolish,”’ 
observed Gus. “Our prices on tires are 
reasonable and we don’t palm off stale 
stock. Just wait till he gets stuck good 
and plenty on a ‘gyp’ tire, then we'll 
have him for a regular customer!” 

About a week later, Burr pulled up in 
front of the Model Garage near the air 
pump and proceeded to apply the hose 
to his tires. There was a new shoe on 
his right front wheel, Gus noted. 

“I’ve tried to sell him a tire pressure 
gage,’ said Joe. “The old tightwad 
won't buy one. Just *»9k at the way he’s 
trying to figure how much air he’s get- 
ting! Kicking the tires won’t tell him 
anything. Someday he’ll blow—” 

A report like a fire-cracker explosion 
interrupted him. Burr in an instant was 
enveloped in a cloud of dusty tire tale. . 

“By Jinks, he’s gone and done it!” 
The two men rushed over to Burr, who 
was yainly trying to dig the dust out 
of his eyes. Apparently the tire had 


.torn loose from the rim and the blow- 


out had ripped a five-inch piece out of 
the tube. Both the new shoe and the 
tube were completely ruined. 


“TLL have the law on ’em for sell- 

ing me a dangerous article,” 
blustered Burr when he had recovered 
from his amazement. “They guar- 
anteed that tire, and J’ll see that they 
make good!” 

“Tf you do,” soothed Gus, “it will be 
the first time I ever heard of a gyp 
maxing good on anything. Besides, 
you can’t prove you didn’t blow it up 
too hard, working without a gage.” 
“But I can tell by kicking when 
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By Martin Bunn 


they're getting enough air,” protested the 
angry motorist. 
trouble like this before.” 


“IT never had any 


“Your toe must be a lot more sensitive 


than mine, then,” growled Gus. He bent 
over to inspect the wrecked shoe. “This 
sure is a gyp ‘boloney’ for fair. Hardly 
any wires in the bead—no wonder it 
stretched over the edge of the rim. And 
look how thin the rubber is.” 


“Humph!” snapped Burr. “And how 


do you account for the fact that I got 
fine mileage out of the last shoe I bought 
from that same dealer?” 


“Good luck, that’s all,’ Gus answered. 


“You might have as good luck again if 
you buy more of his junk tires. But you 
can take it from me, when a man sells 






What Was Wrong with 
Markin’s Car? 


N THE February issue Poputar Sctence 


MonTHLy published a story detailing 
Markin’s troubles with his new car, offering 
a prize of $25 for the best letter explaining 
the trouble and telling how to overcome it. 


Julius C. Lapp, of Orano, Maine, wins 
the prize. The condenser was short-cir- 
cuited, and many contestants indicated this 
as the source of trouble. Of these, Mr. 
Lapp, in the opinion of the judges, offered 
the most accurate diagnosis of the trouble 
and the simplest and most effective remedy. 





= | ee at the way he’s try- 

ing to figure how much 
air he’s getting!’’ said Joe. 
“Some day he’ll blow—”’ A 
Treport like a_fire-cracker 
explosion interrupted him 


Under-Inflation and Neglect 
Cost You Miles and Dollars 


you a tire at half the regular price, it 
isn’t worth even that. 

“The worst of it is that it takes an 
expert to tell what’s the matter with a 
cheap tire. It may look all right, but 
how do you know that it isn’t overcured? 
Or maybe there’s a break in the cord fab- 
ric under the rubber. 


“TT’S all right to talk about ‘factory 

blemished’ tires and how there's 
nothing the matter with them except 
possibly an ‘irregularity in the tread’ 
or that they ‘don’t look just right,’ 
but you can bet your boots the factory 
inspectors aren’t going to throw out a 
tire just because there’s a couple of fly 
specks on it. The inspectors are paid for 
knowing how to find real defects that will 
shorten the life of the tire, and when 
they say it’s not up to snuff you can 
take it they’re right. 

“Of course this tire wasn’t even a 
good factory ‘second.’ It’s just a 
junk tire made to sell at any price and 
still give the dealer a big profit.” 
“Perhaps you're right,’ admitted 
Burr, half convinced in spite of himself. 
**How much did you say you'd charge 
me for a new shoe with a bit of dis- 
count for cash?” 

“T’ll throw in a really good tire gage 
as discount,” grinned Joe. “It'll save 
you more dollars than any cash 
discount.” 

“Tl take it,” agreed Burr. “It 
seems like a lot of money to be spend- 
ing on one tire, though.” 

“Not when you figure it out on a 
dollars per mile basis. That’s all 
you’re getting out of any tire—so many 

miles of running at so many cents a 
mile, and if you can get twice as many 
miles out of a tire that costs only a 
quarter or a third more, you’re making 
a big saving. If some manufacturer 
could make tires that would give fifty 
thousand miles instead of the ten or 






































































fifteen you get now, they'd certainly be 
bargains at a hundred dollars apiece.” 

“There are other ways you can save 
money on tires, too,’ Gus added as he 
started mounting the new shoe on the 
rim. “Taking care of them is the best 
way I know of. First and most important, 
keep ’em pumped up to the right pressure 
all the time. Joe’ll give you a chart that 
shows the right pressure. Keep the pres- 
sure two or three pounds more than the 
low limits shown in the table. Also, you 
want to remember that the weight the 
tires carry is what determines the amount 
of air you want in ’em. If you go on a 
long trip alone, you can get easiest riding 
qualities by having the 
air pressure down pretty 
near the low limit. 


. N THE other hand, 

if you start out 
with four or five big, 
husky chaps in the car 
besides yourself, and a lot 
of luggage for good meas- 
ure, remember to pump 
the tires hard enough to 
take care of the extra 


weight. Three heavy men excessive 


Under-inflation causes 


tread wear 
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“Watch out that your tire chains 
aren’t too tight, too. If you don’t have 
them loose enough so that they can creep 
around the tire, they will cut right into 
the rubber.” 

“TI don’t use chains much anyway,” 
said Burr, “so that doesn’t bother me. 
But what am I supposed to do about 
those little cuts and things?” 

“The safest way is to go over your 
tires once a week,” Gus advised. “If 
you find small cuts in the tread, fill up 
the hole with tire dough; if a piece of the 
tread has been torn away, have it vul- 
canized before it gets any worse. 

“How many miles have you driven this 





Cuts in tires should 
be repaired at once 


Sand works under the 
tread, raising blisters 


June, 1927 


“T can tell that by looking at it” 
laughed, ‘‘but I have a ed thee: 
wheels are out of line. The tread 
to have a rubbed appearance caused 
the sidewise slip that always hap 
when the wheels aren’t in line. “ed 
you bumped into anything lately?” 


“(XERTAINLY not,”’. replied. 3 
“That is,1 haven't Lit agi 
About two weeks ago, though, I got into 
a jam and had to drive up over a high 
curbstone to save smashing into a car 
It jarred the car quite a bit.” ° 
“That’s what’s the matter; 


said Gus. then, 


“You must have hit the 
curb at an angle and the 
sudden strain bent one of 
the steering knuckles 9 
trifle. Ill line up the 
wheels for you right away, 
You want to watch out 
that the front wheels don’t 
get any sidewise bumps 
like that. Even running 
the front wheel against 
the curb when you're 
parking the car will some. 
times spoil the alignment, 
Driving fast in deep ruts 






























































on Loy back ~ at : is bad, too. Wheels that 
trunk strapped on in > are out of line as much 
may add as much as three Use This Table When You Inflate Your 2 anther ef an 
hundred pounds apiece to Straight Side Balloon Tires will grind off the tread in 
the load on each rear tire, — no time.” 

and if the pressure is down nar aod Maximum Load Carrying Capacities “T should think that if 
to the minimum figured Infla- Per Wheel (Car and Passengers) the front wheels were out 
_ the ~— of the on A ocd of alignment you would 
alone, the extra weight sure 4 notice it in the steering,” 
il seen out, the tires (Lbs.) 4.40/34.75) 4.95 | 5.25 | 5.77 | 6.00 | 6.20 ) 6.75 | 7.30 seni Ek Ting, 
and the side walls will get “Not necessarily,” Gus 
too much bending. That 22 | 500 | 580 700 850 | 900 1150 ‘replied. “A slight error 
means destructive friction “4 . oa 725 hd 925 | 980 | 1100 | 1260 throws both wheels out a 
. aE: 880 | 1000 | 1060 | 1200 | 1370 ‘ Mpg? 
in the cord fabric in the 98 |650|745| 7801 880 | 950 | 1075 | 1140 | 1300 |1480 trifle, and the strain is 
side walls of the tire, and 30 | 700/800! 835 | 940 | 1020 | 1150 | 1220 | 1400 | 1590 divided between them. 
if you happen to run over 32 | 750|855| 890 | 1000 | 1090 | 1225 | 1300 | 1500 | 1700 Besides that, the steering 
a car track or a brick, you 34 |800|910| 945 | Toeo | 1160 | 1300 | 7380 | 1600 | 1810 wheels on modern cars are 
are almost sure to get 36 | 850 1000 | 1120 | 1230 | 1375 | 1460 | 1700 | 1920 geared so low to make easy 
what is known as a rim 38 1055 1300 | 1450 1800 steering with balloon tires 
bruise. The tire may look 40 1100 1370 1900 that a slight drag would 
all right for quite a while 42 1440 hardly be noticed. The 
afterward, and then only safe way is to have 
there'll be a mysterious Underscoring denotes maximum desirable load them checked up occa- 
blow out.” 





“That explains what 
must have happened to a shoe that blew 
out last year,” said Burr. “It looked like 
a defect to me, but now that I think of 
it, there was a slight dent in the rim at 
that point.” 

“Sometimes you can dent a rim with- 
out damaging the tire,” explained Gus, 
“but a dent in a rim is a bad sign. If 
you have tried to pound a dent out of a 
rim, you know how tough the steel is. 
It takes a thumping hard blow to put a 
dent in one. That blow is transmitted to 
the rim through the walls of the tire.” 

“Then if I keep my tires pumped to 
the right pressure, my troubles will be 
over?” questioned Burr. 


e. OST of them will be, but other 

little things can cause a lot of 
grief. A piece uf glass in the road may 
make a cut in the rubber tread that looks 
too trifling to bother with. Water gets 
into the cord fabric through the hole and 
rots the cords. After a while the tire 
blows out at that point; or maybe sand 
works under the tread, raises a blister and 
eventually ruins a part of the tread. 


LeUeUOsTORClOVL Na rengpapoIed 








Wheels that are even slightly out of line 
rub the tread off the tire in a short time 





Cuts such as these are 


Scraping against curbs 
caused by tight chains does this to your tires 


other front tire?” Gus inquired, bending 


over to inspect the tread. 


“What’s the matter with it?” count- 
“It’s nearly 
new. I put it on about a month ago.” 


ered Burr suspiciously. 


sionally, especially when 
the front shoes seem to be 
wearing more than they ought to. 

‘“Here’s another point that lots of 
drivers don’t realize. Extra wear is 
put on the tires if one of the. wheels 
wobbles because the axle is bent or be- 
cause the rim isn’t on straight. This ae- 
counts for many queer cases where the 
tread seems to wear away much more at 
two points on opposite sides of the tire, 
remaining unworn at the sections. be- 
tween. You see, each time the wheel 
turns, a part of the tire moves sidewise 
as well as straight ahead, and that means 
extra friction.” 

“Well!” said Burr. “My neighbor's 
tires never seem to wear out, and now J 
think I know why! I notice he’s always 
testing the pressure or looking them over. 
I thought that was all foolishness and 
a waste of time, but there may be some- 
thing in it after all.” 

“Two things,”’ Gus stated. “First, you 
save money because your tires actual 
give you more miles. Second, if you know 


just how you stand on the tire question, 


you're not likely to get stuck with a flat 
tire so often.” 
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0 Tool Chest is Complete— 


without a Sharpening Stone 


ND it should be a sharpening stone that you can 
depend upon to give a better edge—quicker. 
The Carborundum Combination Stone is what you need 
to complete your tool kit. Made from Carborundum, 
the manufactured abrasive— harder, sharper, faster cut- 
ting, than any other material. 


The Carborundum Combination Stone is made with one 
side coarse grit for taking out the nicks and bringing the 
tool to an edge. Theother side is in fine grit for pro- 
ducing the smooth, finished edge. 


Every stone uniform in grit and grade—wears uni- 

Carborundum {a the Registered Trade Name formly—lasts a life time. Use with oil or dry. 

used by The Carborundum Company for Sili- 

con Carbide. This Trade Mark is the exclu- CARRIED BY HARDWARE DEALERS EVERYWHERE 

sive property of The Carborundum Company. ; 
No. 106—8x2x1 ~ Send for catalog P I for complete list of 

We suggest } No. 109—6x2x1 in. ities d Product 

No. 110—7x2x1 in. ee 























REG. U. S. PAT. OFF. 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 
CANADIAN CARBORUNDUM Co., Ltp., NIAGARA FALLs, ONT. 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 








Your work bench... 
Make it yourself from Stanley Plan SE-72 


VERY tool-user needs a work bench. 
Here is how to get one at very little cost. 
Stanley Plan No. SE-72 shows plainly what 
materials to order, how to prepare them, and 
how to “‘carry through”’ to the finishing touch. 
Thousands of men have work benches where 
they do repairing and original construction. 


= ma 


A good work bench and good tools go hand- 
in-hand. Using the best tools brings a personal 
satisfaction that you should not deny yourself. 
Most carpenters and manual training instruc- 
tors prefer Stanley Tools because they know 
from experience that the Stanley name assures 
durability, correct design, and right ‘“‘feel.’’ 


The best tools are the cheapest to use 
o - Ask your hardware dealer 
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Buy separately or 
in assortments 























You can buy Stanley Tools separately and 
so collect your own set. For your convenience 
in buying there are also complete sets of 
Stanley Tools in chests at a wide variety of 
prices from $15 to $95. Or there are assost- 
ments in strong cardboard boxes containing 
directions for making your own tool chest. 
Priced from $5 to $20. 


Your hardware dealer has plan No. SE-72 as well as 
other Stanley Plans for making useful articles, or he can 
get them for you. The plans cost only 10c each. Ask 
him also for small Catalog No. SE-50 which shows the 
most complete line of woodworking tools on the market. 
It is free. If he cannot supply you, write to The Stanley 
Works, New Britain, Conn. 






























STANLEY TOOLS 
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rIS} This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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The joys of 
E camping are 
= doubled when 
"} a roomy and 
comfortable 


canvas house 
is built in 
* place of an 
' ordinary tent 


| How to Build a Canvas Camp 


Semiportable Summer House Offers Many 
Comforts—Has Substantial Floor and Frame 


AMPERS who have picked a 
pleasant location to which they 
return year after year—and their 
number becomes larger each 

season—will find many advantages in 
constructing a semiportable canvas house 
of the type illustrated above. 

The sides, top and ends can be trans- 
ported easily by car. The platform and 
framework are built on the spot and left 
in place permanently. 

One of the strong points of this ar- 
‘rangement is the doing away with the 
usual pegs for holding the tent top and 
fly. Every tent camper can remember 
the stormy nights when all hands have 
had to turn out in the midst of a violent 
downpour to drive down slipping tent 
pegs and adjust the shrunken guy ropes. 
In place of pegs, there are separate guy 
rails, each 2 by 2 in. by 15 ft., for the top 
of the tent and the fly. These are sup- 
ported by 2 by 4 in. posts, heavily braced. 








By HENRY S. LARABY 


The method of building the platform 
and framework is made clear in the 
drawing at the bottom of page 106. 

To set up a camp of this kind, first 
build the platform and frame and then 
use a steel tape to take the over-all 
measurements of each section that is to 
be covered with canvas. Make sketches 
and put on the dimensions as you go 
along. This done, give the woodwork 
two coats of good outside oil paint. 

The canvas sections can -be ordered 
from a tent or awning concern, or one 
can sew them at home. In either case 
select a good grade of 12-ounce canvas. 

If you decide to make the sections 
yourself, find a floor or other cleared 
surface large enough to lay out the 
largest of them. Measure off a section 
and drive a 1%-in. nail at each corner. 
Go 3 in. outside of these dimensions, and 


drive other nails at the corners. Around 
the outside nails stretch a cord tightly. 
Lay the canvas in strips across the sec- 
tion in the proper direction, lapping them 
1 in. over each other and pinning at 
intervals of 2 ft. When you have laid 
and pinned a strip, cut the canvas off 
where it passes the cord. Keep laying 
and pinning the strips until the surface 
is covered; trim off the ends of the com- 
bined strips so that the edges are straight, 
and then move the cord back to the nails 
that mark the finished size of the section. 
Fold the edges of the section over twice, 
that is, make two 1-in. folds (see page 
106). Pin the edge as you go along. 
Corner pieces can now be inserted, if 
desired; lay them under the folded edges 
and pin in place. Fold up the pinned sec- 
tion when completed and lay out the next. 
When all are done, sew them up with 
the heaviest thread the machine will 
handle. Windows (Continued on page 106) 
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r Your Bench Lathe 


How to Make a Neat and Convenient Stand for 
Small Machine Tools—Reduces Noise and Vtbration 


HEN the writer pur- 

chased a small screw 

cutting bench lathe, 

he was confronted 
with the problem of constructing 
a satisfactory table arranged for 
its motor drive. 

The usual method of driving 
small lathes seems to involve the 
use of an overhead countershaft, 
and this was not desired. As the 
outfit was intended to be used in 
a city apartment, compactness 
and neat appearance were essen- 
tial; it had to be quiet in opera- 
tion and all possible parts 
inclosed. There was also re- 
quired storage space for lathe 
attachments, hand tools and 
miscellaneous small supplies. 

The table shown in the accom- 
panying photographs and draw- 
ings was built to meet these 
conditions, and in-several 
months’ use has proved entirely 
satisfactory. 

The dimensions shown are suitable fora 
bench lathe taking work 12 in. long be- 
tween centers, and driven by a one- 
quarter-horsepower motor of average 
size. Needless to say, these dimensions 
must be checked for other installations. 





HE table top is of sufficient size to 

accommodate also a grinding head 
and a small drill press, which are mounted 
so as to be easily portable. These are not 
shown in the photographs. 

Any suitable hardwood may be used 
for the construction. Oak is possibly the 
best. Yellow pine costs less and will be 
found a little easier to work; it is entirely 
suitable. Be sure to get well-seasoned 
lumber. The 
panels, doors and 
divisions in the 
locker space, and 
the drawers (ex- 
cept the fronts) 
may be of soft 


Belg 
WOOD PLUG 








wood, such as 
white pine. The 
drawer bottoms 


are of plywood, 4 
in. thick. 

The finish of 
the table is a mat- 
ter of taste. The 
writer stained 
his with walnut 
oil stain and ap- 
plied three coats 
of varnish. T he 
interior parts were 
given three coats 
of shellac. 

If the dimen- 
sions shown do not 


ie ib 
LOCATE TO SUIT MOTOR 


SECTION A-A 


A» RU 
TENN xh, Lg. BOLT 
MOTOR FOUNDATION 


Working drawings of the table and details of drawer runs 
and motor foundation. Note the method of wiring, the 


By COLIN L. BLAIR 





The framework for the lathe table is easy to assemble, as the joints 
are drawn together with screws, after which the holes are plugged 


meet your requirements, it will be neces- 
sary to-prepare a dimensioned drawing. 
Then you may order the materia! from 
the mill, finished four sides. Many of the 















pieces may be combined and 
ordered in long lengths. Be sure 
to allow for tenons and Squaring 
up. The top, which is 1) jp, 
thick, is shown in two pieces 
with a spline in the joint. 


A* the principal joints are 
mortised and tenoned, and 
fastened with No. 12 wood 
screws, 134 in. long. The screw 
holes are counterbored to receive 
the heads of the screws and filled 
with wood plugs. These joints 
are easier to make and stronger 
than concealed fastenings, and 
in an article of this nature it is 
immaterial whether or not the 
plugs show. On a painted job, 
of course, the plugs would not 
be seen. 

Because the left end of the 
bench is shown so clearly in a 
photograph on the opposite page, 
a sectional view through the 
locker and motor compartment is 
used in the drawings below instead of a 
left-hand elevation. The left end is 
similar to the right except that the upper 
rail is 14 by 3% by 18% in. and there 
is a dividing piece 1 by 
1% by 18% in. (1% in. 
allowed for tenons) be- 
tween the upper and lower 
rail, At the left of this 
piece is a door 4 by 8 by 
17 in., and at the right is a 
solid panel. There is an- 
other door, 11 by 14% in., 
at the rear of the motor 
compartment. The right- 
hand end of the compart- 
ment is paneled. The rails 
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convenient switch at the front of the bench for control- 
ling the motor, and the provision for connecting a hght 
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bolts. 

















June, 1927 


POPULAR SCIENCE MONTHLY 





y be laid out first and 
the tenons cut. Be sure all 
joints are square and each 
‘ece is of correct length. 
Then square up the legs and 
lay off and cut the mortises. 
Fit the tenons to their 
respective mortises and 
mark each for identification. 
Locate the fastenings and 
pore %-in. holes about 4% 
in. deep and then bore for 
the screws. 


FTER this part of the 
A work is finished, it wilt 
be well to sandpaper all 
pieces. Assemble the two 
ends first, using a good g!ue 
in all the joints. Draw up 
with the screws and then 
wipe off the excess glue 
with a wet rag. The front 
and back rails come next; 
then the motor compart- 
ment and foundation. After 
the fastenings are all set up, 
the holes may be plugged 
with 14-in. wood bungs. 

Now fit’ the hangers for 
the intermediate shaft bear- 
ings and bore for the bearing 
bolts. Locate the motor and 
bore holes for the bolts. 

Put in the panels and 
finish up the locker. Then 














fit a block for the fuse base. 
Make the drawers and fit 
the drawer slides. The doors 
may be fitted and the hinges located, 
but do not hang them until after finishing. 


OCATE the receptacle and switch and 
fit them in place, also the fuse base 
and an outlet for the motor and another 
for the light. The scheme of wiring is 
shown in one of the drawings. Notice 
that the switch controls the motor only. 
Use heavy stranded copper wire well 
insulated, and solder and tape all joints. 
The fuses are of ten amperes. 

Now you are ready to fit the top, and if 
this is in one piece, so much the better. 
Countersink for the screws and drill the 
holes at a slight angle so as to draw the 
joints tight when the screws aredriven up. 
Use No. 12 screws 214 in. long for the top. 


End view of completed table. The motor, shaft bearings, and 
lathe rest on % in. thick rubber to do away with vibration 


After planing and sanding the top smooth, 
fit the hangers for the countershaft bear- 
ings. 

You can now locate the lathe and bore 
holes forfastening it. Locate and cut holes 
in the top for the belt to pass through. 
Fasten 4 in. thick rubber on the bottom 
end of each bench leg, and put \% in. 
thick rubber under the motor, all bear- 
ings and the lathe. Sandpaper smooth 
and finish as desired; then hang the 
doors, put on the drawer pulls, and the 
plates for the receptacle and switch. 

The bearings, four in number, are of 
the conventional pillow block type. In this 
instance they were made of Babbitt metal. 
The shafts are of steel, 54 i. in diameter. 

The speed of the motor is 1750 R.P.M. 

It is fitted with 











a grooved 2\-in. 
pulley. Two pul- 
leys 5 in. in di- 
ameter and one 
2 in. in diameter, 
grooved foraround 
bélt and bored for 
a %-in. shaft, were 
bought and 
arranged as shown. 
The countershaft 
_ speedis315R.P.M. 
A cone pulley hav- 
ing the same diam- 
eters as the lathe 
cone was fitted on 
the countershaft; 
this arrangement 
gives the lathe 


spindle speeds of 
160, 315, and 570 
R.P.M. without 








Compactness and neatness are achieved by eliminating the usual overhead 
countershaft. There is room at the right end for a small drill or grinder 


using the back 
gears. 
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A New Way to Hide 
Wallboard Joints 


HEN fiber wallboard is to be cov- 

ered with wall paper or with the 
easily appiied plastic paints that are now 
so popular, the average home worker is 
puzzled as to the best way to make sure 
the joints will not crack open in the 
course of time and disfigure the walls. 

If panel strips are used to cover the 
joints, the shrinkage and expansion of the 
boards does not matter, but in cases where 
panel strips are not desirable, the problem 
of concealing the joints permanently is a 
difficult one. 

What is claimed to be an effective 
method of treating joints was recently de- 
veloped in the research department of the 
manufacturer of a thick type of fiber wall- 
board. The boards are nailed up in the 
usual way with 1-in. galvanized roofing 
nails having 3%-in. heads, spaced about 3 
in. apart along the edges and 6 in. along 
intermediate studs. 

After being smoothed with coarse sand- 
paper, the joints are painted with a gesso 
or putty mixture prepared in the propor- 
tions of 5 lbs. bolted whiting, 4 gal. 
liquid glue, 14 pt. oil paint of any light 
color, and 14 pt. linseed oil. 

A strip of common galvanized insect 
screening (wire cloth) is applied over the 
gesso immediately and the paste is worked 
through and over the mesh with a few 
strokes of a trowel or painter’s scraper. 
After the gesso has been troweled smooth- 
ly off for 2 or 3 in. on each side, the extra 
thickness is hardly noticeable. 

At the corners of the room a 6-in. strip 
of screening is bent to a right angle and 
similarly cemented in place. All exposed 
nailheads are pointed up with the gesso. 
Then, before the wall is to be papered, a 
coat of paper hanger’s size is applied. 


WALL prepared in this way is not, of 

course, as smooth as plaster, there- 
fore a heavy and rather rough paper with 
a bold figure is best. 

When plastic paint is to be used on the 
wall, the strips of screening are fastened 
on with the paint itself. The paint is 
applied on top and pressed through the 
mesh with a painter’s scraper. After the 
nails have been pointed up, the plastic 
paint may be spread over the entire 
surface. 

How to use plastic paint was told in our 
January and April, 1927, issues. 


Turning Wooden Segments 


N TURNING a wooden article which 
is composed of two or more segments, 
it is difficult, if not impossible, to turn 
the piece first and afterward split it up. 
That is especially true if an odd number 
of segments are required and the object 
must still retain a perfect circular cross 
section. To overcome this difficulty, 
the pieces are made up with the correct 
center angle and then glued together 
with heavy paper, such as draftsman’s 
detail paper, between each of the seg- 
ments. After the whole is thoroughly 
dry, it may be turned and the segments 
separated. Gluing parts with paper be- 
tween is, indeed, a trick frequently used 
by cabinetmakers. 
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By Arruur L. SmirH 


type, which are now so popular, are 

always of absorbing interest until 
solved. The one here illustrated should 
retain its interest longer than the ordinary 
puzzles because it assumes the form of a 
fascinating game. After the solution of 
the problem as first suggested is mastered, 
the sclver can devise other letter or 
geometrical forms into which the blocks 
may be moved from their Greek cross 
position (Fig. 2). Thus it becomes many 
puzzles in one and an endless source of 
amusement. 

There are 11 blocks: 8 are 1 in. square; 
2 are L-shaped with 2-in. arms; one is 
oblong 1 by 2 in. The two L-shaped 
blocks, the oblong one, and four of the 
1 in. square blocks are preferably darker 
than the others. The blocks may be 
painted or stained, or two woods of 
different colors may be used. 

The blocks are placed in a box so that 
the darker ones form a Greek cross and 
two of the lighter ones are removed, as 
in Fig. 2. These two blocks are merely 
to prevent disarrangement of the others 
when the puzzle is put away. 


Prise. sn of the flat moving block 


HE problem is to move the blocks 

from the first position to form the 
letters “PS” (Poputar ScreNcE) as 
shown in Fig. 3. The blocks are not to be 
lifted out or twisted around, and the box 
is not to be reversed. 

Those who find the puzzle easy to solve 
in this form, will find it more difficult to 
work it backward, from the PS position 
to the Greek cross. 

A simple method of making a box with: 
a sliding cover for this puzzle is illustrated 
in Fig. 1. With a sharp knife or a fine 
saw and an empty cigar box or two, the 
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The Latest in 
Block Puzzles 


For all members of 
the family—A novel, 
fascinating pastime 


Cccnitute you can 
solve it! This is at 
once one of _ the 
simplest and most 
intriguing of block 
puzzles—indeed, 
many puzzles in one. 
And there are more 
of them—a _ whole 
collection of enter- 
taining block puzzles, 
with solutions—on 
our Blueprint No. 65 
(see list on page 101) 





An especially easy way to make a neat box 
for the puzzle. Cigar box wood may be used 


entire outfit can be made in the course 
of an hour or so. The paper on the cigar 
box should be scraped or sandpapered 
off.- The bottom (E) is 5 in. square. On 
this is glued a frame (D) of 1% in. wide 
strips, making the inside measure of the 
box 4 in. square. On this is glued an 
open-end frame (C) of 14-in. strips flush 
with the sides and one end of the box. 
Above this, also flush with the sides and 
end, is glued another open-end frame (B) 
of %-in. strips. This forms a box witha 
groove for a sliding cover (A) 434 by 4% 
in., on the end of which is glued a strip 
¥ by 4 in. Instead of glue, the nails of 
the cigar box may be used to fasten the 
parts together. 

The blocks for the puzzle must not fit 
tightly; they should be made so as to 
slide easily into the various positions. 


HE constructor may make a more 

elaborate and finished box than this 
if he desires and it will be well worth the 
effort. The size of the puzzle may be either 
larger or smaller. If something still more 
simple is desired, the puzzle may be cut out 
of cardboard. There should be a bottom 
with a %-in. frame of the same card- 
board glued on to hold the pieces in 
position. The darker blocks may be 
blackened with a pencil. 

In devising other forms (such as the 
SC position shown in Fig. 4) for the 
second position, some may be found in 
which it is impossible to move the blocks. 
The oblong piece is especially obstinate 
in blocking the way of progress, and for 
certain figures it may be necessary to saw 
it into two pieces. 


The solution of the PS puzzle will be 
published in the July issue. It is also 
to be found on our Blueprint No. 65, 
now ready, which illustrates a number 
of other fascinating yet simple block 
puzzles of various types. (See page 101.) 








The blocks are arranged first to form a Greek cross (Fig. 2) and are moved by sliding them 
from place to place to form a shape similar to the letters PS (Fig. 3) or the letters SC (Fig. 4) 
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It bites through tile and steel 
and wood—in record time 


The new Millers Falls Electric Drill is fast and clean in its 


work. It bites into every building material—tile, metal, brick, 


or wood. For automobile and radio work, for repairs around 


the house, the Millers Falls Electric Drill drills holes with ab- 


solute precision and great economy of time and effort. 


Ask to see it at your hardware dealer’s. It is strong, 


light—a beautiful tool to handle—and to own. 


Specifications : Portable Electric Drill No. 414 


MOTOR, Universal— operates on D. C., or on 
A. C., up to 60 cycles * SPEED, No load 1800 
R. P. M. 1.2 Amps * CAPACITY, 0-4 in. in 
steel, o-% in. in cast iron, 0-°% in. in wood * 
Furnished for 110 or 220 volts * Jacobs heavy 
duty chuck + Heat treated alloy steel gears ° 
Ball thrust bearing on spindle > Armature 
mounted on high grade ball bearings + Auto- 
matic switch mounted in handle > Armored 
attachment plug : Aluminum housing effi- 


ciently ventilated * Pig-tail brushes {not usue 
ally found in drills of this size}, easily- 
replaced from outside without taking 
tool apart + Grease lubrication through- 
out * 8 feet best quality rubber covered 
cord furnished + Spindie offset for close 
boring—'% in. from outside of hous- 
ing * Weight 5% lbs. net + Overall 
length 12 in. Packed one in a heavy 
corrugated box > PRICE * 110 Volts, $30.00. 


MILLERS FALLS TOOLS 
MILLERS FALLS 







MILLERS FALLS COMPANY TO OLS 


NEW YORK, 28 WARREN STREET 


& This seal on a radio, tool or oil burner advertisement signifies the approval of the IN STITUTE OF STANDARDS. See page 8. 


MILLERS FALLS, MASS. 
CHICAGO, 9 SOUTH CLINTON STREET 





New Fish 
How to Repair, Rewind and Refinish Split Bamboo 


By Ropert Pace LincoLn 


RULY can it be said that a 

fishing rod is as good as the 

care you have given it. Even 

a cheap machine-made bam- 
boo rod, if kept in good repair, will be 
equal eventually to a high priced rod 
that has been neglected. 

A rod may be in a good, indifferent 
or bad condition when you go about 
repairing it. Often when it is other- 
wise in satisfactory condition the tips 
of the rod will have acquired a “set” 
or downward bend and they must be 
made straight. 

Varnishing, at the very least, should 
be an annual practice. It does not 
need more than one worn 
patch on the rod to invite 
disaster. Moisture will 
get in and part the strips 
of which the rod is made. 
Then, perhaps in the 
midst of a struggle with a 
choice fish, the rod will 
snap. 

If a rod is in good con- 
dition save for the var- 
nish, the original windings 
can beleft on. If the wind- 
ings are worn, it is best to 
take them off and scrape 
the rod. 

Old rods are apt to have 
strips unglued up and 
down from the ferrules for 
perhaps4in. After remov- 
ing the ferrules, as shown 
in one of the illustrations 
on this page, spread the 
strips and re-glue with a rod-maker’s 
glue, which can be obtained at almost 
any sporting goods store. Wind the whole 
length of the newly glued section with 
fishline and allow to dry for a week or 
two before scraping. 

Let us take, for example, a rod that is 
in an indifferent condition, with worn 
patches, frayed windings and a set to the 
tips. Incidentally, there is no need of 
your tips becoming. set. Even though 
every rod is supplied with an extra tip, 
many fishermen will use one tip continu- 
ally, with the inevitable result that the 
strain breaks it down. Every fisherman 
should have two extra tips for his fly rod 
besides the one on the rod. One tips used 
one day, the second the next day, and 
the remaining tip the third day. 


NE should never leave the jointed 
rod hanging on nails along the walls 
of a cabin or cottage, as the tip will bend 
down. The rod, therefore, should always 
be taken down at night and carefully 
wiped dry. In the case of a bamboo bait 
rod, tie a weight (not too heavy) at the 
handle, fasten a cord to the tiptop guide, 
and hang it to a hook in the-ceiling. In 
this manner you can protect the tip piece 
from taking on any set. Even a bait rod 
should have at least one extra tip. 
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- During the long but 


No tip can be materially strength. 
ened without removing the Windings 
and the guides. Having done this 
take the tip in hand and easily and 
gradually work the bow out of it by 
bending it the other way. Pass it 
occasionally close to some mild source 





pleasant process of 
refinishing a rod, the 
Various sections can 
be hung from hooks 
as illustrated above 

















To remove a ferrule, hold 
it against a hot iron, as 
indicated above, to soften 
the cement. This also is 
a safe way to loosen the 
uppermost or tiptop guide 


Rod windings generally 
are started on the butt 
section (right) with sev- 
eral broad bands placed 
just above the handgrip 






















of heat to soften it a trifle; too much 
heat will be ruinous. The tip then is 
suspended from the ceiling with a 
weight tied to the lower end and left 
for a week or two. 

The guides are reinstalled directly 
opposite their former positions so that 
their pull will be against the previous 
set or bow. 

Ordinarily the windings in between 
the guides on a fly-rod tip are narrow— 
no more than five or six turns of silk 
thread. In rewinding a tip, strength is 
gained by increasing the width of these 
bands to about ten turns. How to 
make the windings will be explained in 
detail a little later on. 


—_ the tip is varnished and 
dry, joint it up with the rod and 
bend it downward a little at a time by 
working the tip alone. Then use the 
full-length play of the rod, with the 
line threaded through the guides and 
tied to some stationary object. This is 
to get the tip limbered up. 

If your rod is to be. completely re- 
wound and refinished, the old varnish 
must be removed. A safety razor 
blade is a good tool for this. Carefully 


cut through the silk windings and , 


strip them off; then scrape the varnish. 
Never go deeper than the varnish, since 
the hard outer skin of the bamboo is its 
strength and must not be harmed. 

Be sure to make a preliminary drawing 
of each rod joint to show where every 
guide and winding goes, and make a pin 
prick on the rod itself at the exact center 
of each eye. 

Care should be observed in removing 
the ferrules and the tiptop guide, if, 
indeed, they must be removed. Heat the 
ferrule over a match flame or, better, heat 
an iron red-hot and turn the ferrule around 
on the iron. The flame of a match is 
especially likely to injure the bamboo 
close to the sleeve of the tiptop guide, and 
the hot iron method is safer. 

To cement the ferrule on again, heat 
the wood over which 
the ferrule goes with 
a match, or over @ 
fire, and heat the ferrule also. 
Melt the ferrule cement, 
which comes in stick form, 
on to the wood with a match 
and slip the heated ferrule 
home with a quarter twist. 

To return to the varnish- 
ing operations, go over the 
scraped rod with the finest 
grained sandpaper to be 
had. (Continued on page 92) 

















4" Heavy Duty—110 Volt A. C. or D.C. 
Taticad speed 1800 R.P.M. Weight, 6 
pounds. Costs only............$36.00 





Adapted as Bench Drill 





No. LO ae 


- Goes through 
cold rolled steel 


just as your Hand Drill goes through soft pine 
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As a BENCH Drill 


With No. 1005 Stand pictured at left, 
No. 1042 can be changed from portable to 
bench drillin a couple of minutes. This stand 
is firm and solid, and affords perfect leverage 
control. 


It stands 25" high. Lever arm is 18" long. 
Base measures 8)4" x 12" and serves as work- 


rest. Price only $12. 


No. 1042 is one of a complete line of 
electric drillsin eight types from 4-inch Heavy 
Duty to %-inch Standard—made by Goodell- 
Pratt, and sold by hardware dealers, mill 
supply and automotive supply stores. Write 
us for literature covering interesting details, 
and name of a nearby dealer who can 
supply you. 


eo 8 C56 we © 6S 6 oS 6 CER Cee ES @ C06 


RY this 14-inch Heavy Duty electric drill on those long, 
hard jobs you’ve always tackled with a hand or breast 
drill. You’ll open your eyes with sheer delight to see it bite 
its way through metal. And wood? Well, oak and hickory 
are a joke to it. 
Expensive? Not at all. You probably never dreamed you 
could own a really fine electric drill for the price of this one. 


No. 1042 costs only $36.00 1S) 








Universal Motor Runs on 110 
Volts A. C. or D. C. Also made for 
220 Volts. 


Lubrication. Self-oiling bearings 
need attention only at long intervals. 


Every part quickly acces- 
sible. Can be taken apart in five 
minutes. Standard screws used in 
assembly. 


C-l-e-aen. Tightly sealed lubrica- 
tion keeps commutator, armature 
and field from becoming oil-soaked 
and foul. 


Fine for close drilling. Almost 
straight line from handle to drill 
point. You can drill close up to wall, 
floor or ceiling, etc. 








GOODELL-PRATT COMPANY Moolomnitht, GREENFIELD, MASS., U. S. A. 


GOODELL PRATT 


1500 GOOD TOOLS 


FS] This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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~A Job Too Big for a Lathe 


Yet Old Bill Had to Turn the Mill Shaft Quickly— 
How He Did It May Help Y ou Solve Similar Problems 


By JAMES ELLIS 
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LD BILL went to meet the 
office man, who was hurrying 
through the shop toward him. 

“What now?” he asked. 

“The Binklers want you to come out 
to their saw mill as soon as you can. 
The shaft on the band mill is scored 
badly because it ran hot, and they can’t 
get the wheel off so they can send the 
shaft to the shop.” 

Old Bill knew the concern. A large 
establishment with a shop of its own, it 
sent only the more difficult jobs to him. 
He knew that the problem must be a 
real one if it stumped the Binklers’ 
capable shop crew, so he prepared to 
drive to the plant, which was ten miles 
out of town. 

He had plenty of opportunity to muse 
about things in general as he drove, for 
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wei AFTER showing the shop crew how to set 
up the band mill shaft, Old Bill watched 
while the badly scored journals were turned 


there was little traffic on the road, and 
the spring air made motoring pleasant. 
All too soon he was at the mill. 

“This wheel is supposed to come off 
the shaft easily,” the mill foreman ex- 
plained, “but we have tried it with a 
twenty-five-ton jack, and can’t do a 
thing with it. We wanted to know if 
you could arrange to turn the shaft 
without taking off the wheel.” 

Old Bill studied the wheel. Eight feet 
in diameter, and about four tons! Not 
a lathe within 200 miles that would 
swing it! Not even the wheel lathe in 
wr railroad shop, for the shaft was too 
ong. 

Old Bill pondered these facts, and 
then started for an apparently aimless 
walk. The mill foreman followed and 
Old Bill answered categorically the 


questions put to him. “Yes” or “no” 
was the only response he gave, for he 
was thinking. Finally he said: “We 
can turn the shaft here as well as any 
other place.” 

The mill foreman and the shop’s ma- 
chinist, Edward Lamons, looked at him 
blankly. 

“What! Why, we have no lathe that 
will take anything nearly as large as 
that!” the mill foreman exclaimed, 
somewhat heatedly. ‘The largest lathe 
we have is only twenty-eight inches, and 
the other is only twenty!” 

The foreman’s (Continued on page 111) 


LT abd time-saving shop ideas are 
contained in the continuation 0 
the Better Shop Methods Department, 
to be found on pages 109 to 118. 
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“Tl look for ’em in 
the Starrett Catalog’’ 


‘‘When I hit on some job that seems 
hard t’ do just right, I find it’s usu- 
ally a case of not having the right 
tools. I gen’ally find the answer in 
my Starrett Catalog.” 


Starrett Catalog No. 23“W’is a 
mighty good book to have handy. It 
illustrates and describes 2500 and 
more fine tools. Simply by looking 
through it you'll discover a lot of 
valuable suggestions for doing your 
work better, quicker, easier. _ 


It’s free. Write for your copy, today. 
THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes— Standard for Accuracy 
ATHOL, MASS. 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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The time and the 
money you save 


by stropping 

your blades 
will surprise you 
A NEW blade stropped on a 
Twinplex is much sharper than just 


a new blade. It will shave you 
much more quickly. 

Strop it each time before you use 
it and it will last for shave after 
shave. The saving in blade money 
will total dollars before the year 
is Over. 


Consider this— 
“Have been an enthusiastic user of the 
Twinplex since I was first introduced to 
one during the ‘Big Fracas.” We had onein 
our squad while over there and, believe me, 
it was a life saver. As soon as I came home I 
bought my Twinplex and since then I have 
used but one package of blades. Have the 
last blade in the strop- << 
per now and expect to 
use it for some time to 
come. I shave every 
morning and the old 
“bristles” are as tough 
asany of em.” (Signed) A 

F. J. Sheehan, Chicago, Illinois. 


You can imagine how much his 
saving in blades has amounted to. As for 
the improvement in the shave, here’s your 
chance to see for yourself. 


Stropped NEW Blade Free 


Name your razor and we'll send you, free, 
a NEW blade stropped on a Twinplex. 
We would like to show you what real 
shaving is. 

All dealers are authorized to sell you a 
Twinplex on 30 days trial. If after four 
weeks of marvelous shaving you are willing 
to forego the comfort and economy you 
have enjoyed, give up your Twinplex and 
get back your money. If you can’t find the 
model you want, write us. 


TWINPLEX SALES CO. 


1759 Locust Street, Saint Louis 
New York Montreal London Chicago 


fevinplex 
troppers 
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How fo Replace an Old Electri¢ 
Light Bracket with a Sconce 


By Georce A. WILLoUGHBY 


RTISTIC 
electric wall 
sconces can easily 
be installed in 
place of old-fash- 
ioned brackets 
which have _ be- 
come defective, 
shabby or other- 
wise unsuitable. 

The first step 
before starting this 
or any other type 
of repair or re- 
placement work 
is to open the 
main house 
switch. Then, to 
remove the old 
bracket (Fig. 3), 
loosen the screw 
holding the can- 
opy, and pull the 
canopy from the 
wall to expose the 
fixture support 
and the connec- 
tions. Cut the fixture wires and unscrew 
the bracket, or, if necessary, first remove 
the screws holding the crow-foot or 
fixture stud and cut the fixture wires after 
the fixture has been pulled from the wall. 

The next step is to provide a good sup- 
port for the new sconce. The simplest 
way is to install the special stud furnished 
with the sconce by attaching it to the wall 
with three wood screws as in Fig. 2, but 
this is not necessarily the best. In some 
old installations where the crow-foot is 
attached to lath, it is a great improve- 
ment to substitute a suitable outlet box 
(Fig. 4) such as now is used in good 
installations. It provides a fireproof 
inclosure for the wires and a more rigid 
support for the fixture. 

Select a shallow box, which, when at- 
tached to the lath, will be flush with the 
plaster or extend slightly in front of it. 
It must be provided with knock-outs for 
loom so the loom-covered wires can be 


| brought into the box and clamped in 





place, as illustrated. The fixture stud 





Fig. 2. Screwing to the wall the special 
stud furnished with the new sconce 





Fig. 1. It is a simple matter to substitute an 
artistic sconce for an old-fashioned bracket 


may be attached 
to the box with 
stove ‘bolts or jt 
may be screwed to 
the lath through 
openings in the 
box. — Additional 
screw holes in the 
box make a rigid 
installation possi. 
ble. Hold the box 
on the wall where 
it is to be installed 
and carefully cut 
around it with a 
small, sharp screw 
driver or knife so 
the plaster can be 
removed from the 
space within the 
circle. After the 
plaster has been 
removed, bring 
the loom-covered 
wires into the box 
and attach the 
box securely. 

The stud furnished with the sconce is 
threaded to fit a fixture stud, or it may be 
used in place of a fixture stud. 

After the fixture support has been 
provided, remove covering from the ends 
and clean the wires for making the con- 
nections. The joints should be made as 





Fig. 3. The first step in removing the 
old fixture is to loosen the canopy 


illustrated in Fig. 4 and soldered and 
served with rubber tape (or splicing com- 
pound), and a serving of friction tape, 
wound in the opposite direction. Then 
attach the sconce (Fig. 1). 


q 


Hi 
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FIXTURE WIRE 
LOOM CLAMP 


Fig. 4. An excellent type of outlet box for 
this work; method of connecting wires 








© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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THE MELODY 





Height 25” 
Width 9” 
Length 27” 


MAYFLOWER, 1620 
The Pilgrims’ Vessel 


Height 25” 
Width 11” 
Length 27” 





SANTA MARIA, 1492 
The Flagship of Columbus 


Build a Ship Model Loudspeaker 


Beautiful Tone 


Plenty of Volume No Distortion 





Do you want a loudspeaker that is different? 
Do you want a beautiful Ship Model? 
Do you want delightful tone? 


Of course you do. All of these are to be found in the 
MELODY SHIP, and it will not cost you as much for both 
combined in one as the ordinary Ship Model or the ordinary 
loudspeaker alone would cost. The SHIP MODEL when 
complete is the most beautiful of its kind on the market today. 
The loudspeaker combination provides beauty of tone and 
undistorted volume that brings out the low musical ‘notes, 
reproducing the zoom of the bass viol, drums and tuba, 
as well as the soprano tones of violin and flute. There is 
nothing like it on the market anywhere today. It is abso- 
lutely new. This is not an experiment, but a real proven 
device, sold on money-back guarantee to assure satisfaction. 


THE WORLD’S LARGEST BUILDERS OF SHIP 
MODELS will supply you with parts to build a MELODY 
SHIP. You may choose either the Santa Maria or the May- 
flower Model. The parts for the Ship Models are made of 
wood. This is not a cheap cardboard imitation, but a real 
Ship Model. Putting it together is as simple as A BC. The 
instructions read like this: ‘‘Put No. 49 on top of No. 48, and 
tap lightly with a small hammer,” etc. A school boy can put 
one together in a few hours. 


The Loudspeaker Unit is of the Electro-Magnet type. 
Power amplification is not needed to force the low tones 
through. They come through with ease and do not interfere 
with the higher notes, giving you faithful reproduction at all 
frequencies. The Unit is placed on the main mast, which is 
firmly seated two inches deep in the three-and-one-half pound 
hull, making it impossible for countervibration to affect the 
reproduction of the MELODY SAIL. The driving pin is 
attached to our specially prepared, super-vibrating MELODY 
SAIL. It does not change the appearance of the Ship Model. 
Instructions for installing come with each MELODY SHIP. 


MINIATURE SHIP MODELS 


3818-20-22-24 Baring Street 
Philadelphia, Pa. 





IS} This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


If you own a Ship Model and wish to install the MELODY 
SAIL and Unit, forward us an outline drawing of your main- 
sail. We will then send you a MELODY SAIL and Unit to fit 
your Model, via Parcel Post, C.O.D., $9.00 plus postage. 

The unassembled parts for either the Santa Maria or May- 
flower Model, without the MELODY SAIL attachment, can 
be had for $4.98 plus postage. Full detailed diagram and 
instruction sheet showing and explaining every operation for 
completing the Model supplied with each. 

If you want the unassembled parts for either the Santa Maria 
or Mayflower Model, together with the MELODY SAIL 
attachment for making a MELODY SHIP MODEL, send us 
your order—NO MONEY—and pay postman $12.50 plus 
postage. 

CANADIAN AND FOREIGN ORDERS MUST BE AC- 
COMPANIED BY MONEY ORDER. 











GUARANTEE: If, after assembling the MELODY SHIP, 
you do not think it worth many times the purchase price, 
return it to us in good condition and we will gladly re- 
fund your money. What can be fairer than this? 




















WRITE FOR CATALOG 


MINIATURE SHIP MODELS 
3818-20-22-24 Baring Street 
Philadelphia, Pennsylvania. 


Please send me the complete parts, cut to fit and ready to put 
together, as follows, for which I agree to pay postman the indicated 
price plus postage: 


NERERIDY BEEP MODs occ oie. 5.c.c cic cciivineciesee cases $12.50 
RRR WECM ONIN occ eccpcen cbs ns sncees cawwiava vee 4.98 
DROPS BARE TOG 5 oie 6e'k ds cerencsecneseseeee Model, 9.00 


(Be sure to indicate whether tht aa Santa Maria or Mayflower 
Model) 


PLEASE PRINT NAME AND —_— PLAINLY TO AVOID 
DELA 
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Pipe Smoker Risks 
Life Finding Can | 


of Favorite Tobacco 





Over a period of years, we have heard of 
many ways in which pipe-smokers prove 
their devotion to their favorite tobacco. 
But the medal certainly goes to Joseph 
P. Fink of Darby, Pa. 
His letter follows: 


Darby, Pa. 
November 12, 1926 
Larus & Bro. Co. 
Richmond, Va. 
Gentlemen: 


I take the liberty of writing you concern- 
ing a little incident that happened to me 
in the Shenandoah Valley of Virginia. 


I have a mania for crawling through a 
number of unexplored caverns between 
the towns of Woodstock and Mt. Jackson. 
One cave was exceedingly dangerous with 
its tight passages, etc. [ spent three hours 
in this cavity, groping blindly with a ‘‘dead”’ 
flashlight and a severed guiding string. 

To cut my story short, I was finally res- 
cued by a searching party after a terrible 
experience. It was a wonderful feeling as 
I sat at the mouth of the cavern telling 
my friends that I would not go back in 
there for love nor money. I meant it— 
until I reached for my can of Edgeworth. 
It was gone, and I recalled dropping some- 
thing during the excitement in the cave. 

It is queer what a man will do when his 
favorite tobacco is concerned. I realized 
that without my tobacco it would be as 
bad as being lost in the cavity—so I 
crawled back. 


It was a grand and glorious feeling as my 
hand came in contact with the Aristocrat 
of Tobacco. 

Yours very truly, 
(signed) Joseph P. Fink, Jr. 


Let us send you 
free samples of Edge- 
worth so that you may 
put it to the pipe test. 
If you like the sam- 
ples, you'll like Edge- 
worth wherever and 
whenever you buy it, 
for it never changes in 
quality. 















Write your 
name and address 
to Larus & 
Brother C om - 
pany, 10 S. 2ist 
Street, Richmond, 
Va. 


We'll be grate- 
ful for the name 
and address of your tobacco dealer, too, if 
you care to add them. 


Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing a pound, and also in several handy in- 
between sizes. 


To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
you prepaid by parcel post a one- or two- 
dozen carton of any size of Edgeworth Plug 
Slice or Edgeworth Ready-Rubbed for the 
same price you would pay the jobber. 


4 pon oF radio—tune inon WRV A, Richmond, Va. 
—the Edgeworth Station. Wave length 256 meters. 
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A Circular Saw Attachment 
for Your Tool Grinder 


By Epwarp THATCHER. 


OR the home shop not fitted with a 

power driven saw, the hand operated 
circular saw illustrated will be found most 
handy. The whole cost of the one shown 
was $3.86, which included the grinder and 
two circular saws, one for ripping and the 
other for crosscutting. -If you have a 




















Fig. 1. Hand driven saw for cutting and 
grooving ship model parts and small work 


grinder, the only expense will be for the 
saws. The remainder of the materials 
usually can be found about the shop. 

While this little saw table is not for 
handling the heavier sort of work cut with 
a power saw, it is most useful for the 
smaller pieces of wood such as are used by 
ship model builders, toy makers and those 
interested in the lighter form of construc- 
tion (Fig. 4). 

It is rather difficult to rip narrow strips 
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WASHERS 
(WEDGE SHAPED) 


Fig. 3. How to rip narrow strips, cut off 
small blocks, and do grooving with a saw 





ia 


of thin. wood with any degree of accuracy 
by hand, but with this machine any wood 
up to in. thick can be cut into uniform 
strips; grooves may be made with and 
across the grain; and soft wood up to 1 in, 
thick may be crosscut, if the saw is well 
sharpened and set. 

By making a special washer (Fig. 3) to 
cause the saw to wabble, it is possible to 
cut grooves 4 in. wide. Indeed, if you 
have no other device for grooving, you 
will find it worth while to make the attach. 





Fig. 2. The saw from the rear, showing 
crosscut guide and adjustable ripping fence 


ment for this operation alone. It will 
allow all sorts of small picture frame mold- 
ings and the like to be made. 

In this instance the tool grinder had a 
6-in. wheel, so 6-in. saws were ordered, 
with holes to fit the grinder spindle. 

The saw table must correspond to the 
size of the grinder. In this case the base- 
board was cut 44 by 6 by 12 in. and under 
it was screwed a piece % by 314 by 165 in., 
for the vise jaws to grip. 

The table, which may be made of pine, 
whitewood or maple, is 4 by 84 by 12 in. 
It is really in two pieces, divided by the 
saw, as shown in Fig. 2. One piece is pro- 
vided with a shallow groove for the tongue 
of the crosscut guide, which slides back 
and forth in it. This guide is a block of 
wood screwed to a length of band iron 4 
in. wide and 5 in. long. Several screw 
holes may be provided in the guide so that 
it may be set for mitering or at any ang!cs 
you wish. The slot may be lubricated by 
rubbing a large lead pencil back and forth 
in it. 

The ripping fence is attached to the 
other side of the table by means of wood 
screws or stove bolts. Slots are provided 
so that it may be set at various distances 
from the saw. Both pieces of which the 
guide is made are 14 in. thick; one is 134 
by 9 in. and the other, 1 by 9 in. 

The end of the table is screwed to a 
block 1 by 3 by 8% in., or whatever the 
width of the table happens to be. This 
block is hinged to the base, as in Fig. 2. 

Mount the grinder with the saw in place 
before hinging (Continued on page 87) 
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Circular Saw Attachment 


(Continued from page 86) 





Fig. 4. This is the sort of work the saw does. 
Mr. Thatcher, who is a distinguished crafts- 
man, devised the machine in an emergency 
when he was temporarily deprived of power 
in his own very completely equipped shop. 
He found it so useful that he keeps it handy 
for small model-making and similar jobs 


the table and make sure that the top is 
square or at right angles to the saw blade, 
and also that the slot for the saw runs 
parallel to the blade so that all work will 
be true and square. The table may be 
tilted and held at any desired angle by the 

grinder tool rest, as in Fig. 1. That allows 
the depth of the saw cut to be varied for 

ving. 

The slot for the crosscut guide may be 
made on the saw itself, provided an extra 
piece of wood is used temporarily on the 
left side of the table. Two cuts should be 
made and the wood removed with a chisel. 

The saw should be turned up to full 

speed before wood is fed against it and the 
same precautions should be used as with 
any circular saw. A notched stick should 
be used to feed narrow strips between the 
saw and the ripping guide (Fig. 3). When 
a number of short lengths of wood are to 
be cut off, a block should be clamped to 
the ripping guide and the work held at 
right angles to the saw with the crosscut 
guide, as shown in Fig. 3. This will pre- 
vent the pieces from becoming jammed 
between the saw and the fence, as would 
be apt to happen if the block were not 
sed 


used. 
The. wabble saw (Fig. 3) merely re- 
quires a wooden or Babbitt metal washer 
thick enough to be cut diagonally into 
two parts, so as to throw the saw out of 
line sufficiently to cut the width of the 
required groove. 
A saw table of this kind may be adapted 
easily to a lathe. In that case the saw is 
held on a mandrel and the baseboard of 
the saw table is clamped to the lathe bed, 
suitable grooves or cleats being provided 
to hold it in line. 





How to Hold a Spokeshave 





Blade for Sharpening 
— sharp- SPOKESHAVE 
ening a 
spokeshave _ blade, 
there is some danger 


of grinding one’s 
fingers unless some =—& 
sort of a holder is 
used. A safe and 
easy way to hold 
the blade is with a 
small hand screw. 


Spokeshave blade held 
—H. A. MEtrose. 





safely for grinding 
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“YANKEE”"N°OI5SS 


Ratch 





FREE 
New “Yankee” 
Tool Book 


This interesting little 
book is for all lovers of 
fine Tools. It tells just 
what you want to know 
about all the famous 

“YANKEE” Tools for 
making work easier and 
quicker. 


~ YANKEE’ TOOLS 


**Yankee” 


















Double_// ‘ 
Ratchet 

a //1)1\\\ 
ears 


Locked 


A finger touch on Ratchet 
Shifter gives any one of 
five adjustments. 

















from Yankee” 


Ne. 1555 


Cramped space makes little 
difference. Lack of room to turn 
the crank doesn’t matter—when 
you use “Yankee” Ratchet 
Breast Drill No. 1555. For “ Yankee” ingenious 
et design uncovers the work in spite of obstructions. 


oe And nothing need be removed. No lost mo- 
No. 1555 tion. No lost time. Simply set Shifter on 


DOUBLE Ratchet! Then the slightest move- 
ment of the crank, either back or forth, lets you 
drill continuously. 

The four other ratchet adjustments shown 
above, and two speeds, make this “ Yankee”’ Drill 
the handiest and fastest ever designed. You can 
change speeds instantly without removing drill from 
work. Just shift lever at base of hub. 

Ratchet Breast Drill No. 1555 (Illustrated), 3-jaw; 
No, 555, 2-jaw. Hold % in. Drills. Ratchet Hand 
Drill No. 1545, 3-jaw; No. 545, 2-jaw. Hold 34 in. 

For smaller drilling jobs use “ Yankee” Ratchet 
Hand Drill No. 1530, with five ratchet adjustments. 

Some Other ‘‘Yankee’’ Tools 
. Ratchet Bit Braces Automatic Push Drills 
Spiral Screw-drivers Plain Screw-drivers 


Automatic Feed Bench Drills Ratchet Tap Wrenches 
Vises—removable base 


Dealers Everywhere Sell “ Yankee” Tools. 


‘*Yankee”’ on the tool you buy, means the utmost 
in quality, efficiency and durability. 


NortH Bros. Mre. Co., Philadelphia, U. S. A. 


Make Beller Mechanics 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


A job can’t hide 
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You Can Trust A 


TRIMO 


Monkey Wrench 


Thousands of men bear with all their 
strength on the handles of TRIMO 
Monkey Wrenches, confident that a 
TRIMO will not let go. 


It’s a regular he-wrench—strong, 
rugged and enduring. 


There’s more than brute strength to 
recommend TRIMO Monkey 
Wrenches, however, for their jaws 
are skillfully designed to REMAIN 
PARALLEL up to the far distant day 
that old age makes a new and younger 
TRIMO necessary. 









Knife Handle 
Wrench made 
in sizes 6, 8, 10 
and 12 inches. 
SteelHandle 
made in sizes 6 
to 21 inches, in- 
clusive. 


rvvvryvvy vy", 


For Sale at 
Hardware Stores 


TRIMO 
SPECIALTIES 


Pipe Wrenches 
Vises, Cutters 
Chain Wrenches 


© 


TRIMONT MFG. CO. 
ROXBURY (BOSTON), MASS. 


America’s Leading Wrench Makers for Nearly 
Forty Years 
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How-to Refinish Your Flea 







Dark varnish stain 
renews an old floor 


OW shall I finish the floors of my 
H home? Which is better, shellac 


or varnish? Are brushing lac- 
quers serviceable for floors? 

These and similar questions are asked 
endlessly in every paint store. Let us, 
therefore, review the various finishes. It 
is taken for granted, of course, that the 
floor to be finished has already been sand- 
papered and filled properly, as outlined in 
last month’s article. 

The first finish to consider is shellac 
and wax. This makes a beautiful finish 
when properly cared for, but does require 
constant looking after to keep it in first- 
class condition. 

The shellac sold in paint stores should 
be reduced with three pints of alcohol to 
a quart of stock shellac. Orange shellac 
is preferred by some to white. It should be 
applied with an extra long black China 


| bristle brush about 3 or 4 in. wide. 


Considerable care and skill are neces- 
sary in using shellac. Apply it quickly 
and evenly with a well filled brush to not 
more than three or four boards at a time, 
starting in a far corner cf the room. The 
strokes should be quick, even, and as few 
as possible, in order to avoid laps. 

All work should progress from the raw 
boards to the finished portions in order 
that the stroke may be lifted up quickly 
at the end of the left-to-right movement. 
In no case should the new stroke be 
started on the end of the portion last 
finished, or heavy laps will be sure to 
show. By taking care and studying the 
results of your brushwork, your skili 
necessarily will increase. The most com- 
mon fault is that of over-brushing. 

Do not apply more than two coats of 
shellac in an eight-hour day. The final 
coat should dry overnight so that waxing 
can be started the next morning. 

Either the liquid or solid floor waxes 
can be applied and on dark floors a dark 
or black wax only should be used or a 
gray cast is apt to appear. To color floor 
wax add one part dry pigment colors to 
four or five parts wax by volume. Pow- 


| dered raw sienna, burnt umber and rose 


lake are suitable colors and these can be 


Shellac and Wax—Clear 
and Dark Varnishes— 
Brushing Lacquer 


By Ratpex G. Warinc 


mixed with wax to match any 
dark floor. 

A large ball of wax can be 
inclosed in cloth and rubbed 
on the floor. Cover the entire 
floor before beginning to pol- 
ish. This may be done either 
with a weighted brush made 
for this work or with an elec. 
tric polishing brush, rented 
from the local hardware 
store. This last is, of course, 
a great labor saver; it pro- 
duces a fine polish and js 
more than worth the rental charge. 

On new work it will pay to apply two 
coats of wax, allowing about an hour be- 
tween coats to be sure the first has hard- 
ened well. 

I have found that a final rub either by 
hand or by facing the weighted brush 
with a piece of good body Brussels carpet 
will give an extra brilliant finish. 

Worn spots near the doors and on stair 
treads should be washed with gasoline, 
dried and rewaxed frequently. All ex- 
posed portions of the floor should be 
waxed once a month, and occasionally 
polished with a weighted brush. 

The next type is the varnished floor. 
Here again we have a choice between the 
clear varnish, which will not affect the 
color of our floor as left by the filler; 
the dark oak varnish stain, which is pure 
brown; the walnut stain, which is one 
part red and two parts brown; and the 
dark mahogany varnish stain, which is 
equal parts of red and brown with the 
red tone dominant. These transparent 
color varnishes aid materially in produc- 
ing an even tone. They also have a mate- 
rial darkening effect on the whole floor. 
In general the varnish stain coat should 
be followed by a coat of clear varnish. 


LTHOUGH it is often claimed that 
varnish will dry hard in forty-eight 
hours, it is necessary that as much more 
time be given between coats as possible. 
Three days is not too much and at least 
a week should pass before furniture and 
rugs are placed. 
Of late years it has been possible to 
obtain a dull floor varnish of light color; 
this gives a finish without high gloss and 
similar in effect to a gloss varnish which 
has been laboriously rubbed dull with 
felt, pumice stone and crude oil. 
Contrasted with these finishes, we have 
the remarkable new finish called brushing 
lacquer. Here at last is a tough, durable 
finish that can be applied and used in a 
few hours rather than days or even weeks. 
It does have its limitations, however, and 
is far from being “foolproof.”” On a newly 
sanded floor, (Continued on page 89) 
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How to Refinish Floors 


(Continued from page 88) 


properly filled and hardened for forty- 
eight hours, clear brushing lacquer, of a 
quality guaranteed by the manufacturer 
for this use, can be applied directly to the 
filler with a black China bristle brush with 
extra long bristles, made especially for lac- 
quers. If this type cannot be obtained, a 
fitch or ox-hair bristle brush is to be pre- 
ferred; a fairly soft but full chisel 
brush is necessary. 

The manufacturers claim that this kind 
of lacquer will dry in thirty minutes, but 
after testing eleven brands, I have found 
none that was not somewhat sticky or 
tacky at the end of an hour. A floor is 
always so much colder than the usual test 
panel used in the laboratory, that both 
the “initial set” and hardening are much 
retarded. For this reason I seriously ob- 
ject to the application of more than three 
coats of lacquer in an eight-hour day. The 
last coat should dry overnight with heat 
in the room. 


O MANY the odor of brushing lac- 

quer will be rather trying, but with 
free ventilation the odor will be dispersed 
rapidly and soon forgotten. One caution 
should be observed and that is to avoid 
lacquering a floor in a room containing a 
stove with a fire. I have held a lighted 
match 1 in. from a panel lacquered five 
minutes previously without having a 
flash, but the solvent and air do form an 
explosive mixture, and because of this 
reasonable care should be exercised. 

My experience has been that floors 
cleaned with varnish remover cannot be 
lacquered successfully. On a test floor 
I treated one half with caustic and the 
other half with varnish remover. When 
lacquered, the caustic-treated section 
hardened on time—forty-five minutes; the 
other, cleaned with varnish remover, took 
twelve days to harden. I found upon 
technical examination that enough paraf- 
fin wax remained on the floor and in the 
joints, in spite of careful cleaning with 
denatured alcohol, to cause trouble with 
lacquer. Minute traces of grease or wax 
will so slow up the action of lacquer that 
it is no better than varnish for speed. As 
a matter of fact, varnish applied to a dried 
floor previously cleaned with remover will 
dry to a satisfactory finish on time. 


af UERe the painted floor effect is 
desired, especially in kitchens, 
these lacquer enamels—or pigmented lac- 
quers, more correctly speaking—offer a 
genuine relief to the housewife whose 
family cares prevent the use of varnish 
or floor enamels because of the “tying up” 
of the kitchen. If the floor is well mopped 
with washing soda and water at seven in 
the evening and dried till nine, it can be 
given a coat of gray floor lacquer, for in- 
stance, in an hour, allowed to dry over- 
night and safely used the next morning. 

Brushes used in lacquers must be thor- 
oughly cleaned in lacquer thinner or they 
will become rock hard. 

Wax should not be used on lacquered 
floors, since no method I have yet tried 
will remove it so thoroughly as to allow 
the floor to be relacquered without slow 
drying. 
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We Studied Years 


To correct the mistakes of old-type shaving prep- 
arations for you — now please accept a 10-day 
tube of Palmolive Shaving Cream to try 


GENTLEMEN: 


Palmolive Shaving Cream is a 
truly unique creation. 


We made it up to meet the su- 
preme desires of 1000 men whose 
ideals of a shaving cream we asked. 


130 formulas were developed 
and discarded before we found the 
right one. All our 60 years of 
soap study, we put into this 
preparation. 


Then we told men, ‘‘Don’t Buy, 
Yet—accept a 10-day tube to try 
and find out first if you like it.” 

The result was a business sensa- 
tion. Palmolive Shaving Cream 
rose, almost instantly, to a leading 
position in its highly competitive 
field. 

Millions of men have flocked to 
it. We think you will find it 


superlative in a shaving cream. 
Hence, seek the opportunity of 
sending you a 10-day tube to try. 


These 5 advantages 


1. Multiplies itself in lather 250 
times. 

2. Softens the beard in one min- 
ute. 

3. Maintains its creamy fullness 
for 10 minutes on the face. 

4. Strong bubbles hold the hairs 
erect for cutting. 

5. Fine after-effects due to palm 
and olive oil content. 


Just send coupon 


Your present method may suit 
you well. But still there may be a 
better one. This test may mean 
much to you incomfort. Send the 
coupon before you forget. 


THE PALMOLIVE-PEET COMPANY, CHICAGO, ILL, 





To add the final touch to shaving luxury, we have created 
Palmolive After Shaving Talc—especially for men. Doesn't 
show. Leaves the skin smooth and fresh, and gives that well- 
groomed look. Try the sample we are sending free with the 
tube of Shaving Cream. Here are new delights for every man. 
Please let us prove them to you. Clip coupon now. 


IS} This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 














10 SHAVES FREE 


and a can of Palmolive After 
Shaving Talc 
Simply insert your name and address and mail to 


Dept. B-1338, Palmolive, 3702 Iron Sereet, 
Chicago, III. 


Residents of Wisconsin should address Palm- 
olive, Milwaukee, Wis. 


(Please print your name and address) 
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How can you judge a padlock? 
By the name YALE on the 
outside which guarantees the 
mechanism on the inside. 

The Yale & Towne Mfg. Co. 


Stamford, Conn., U.S. A. 
Canadian Branch at St.Catharines,Ont. 


YALE MARKED IS YALE MADE 
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Neat Bookcase Joints 


How to fasten furniture cases together 
without using nails or screws— 
Dovetail-dado construction 


By EmanueEt E. Ericson, Noted Manual Training Authority 

















1 Square two: lines 
across the vertical 
members of case where 
each shelf is to come, 
and a third one 14 in. 
above the lower line 
in each instance. See 2 





4 Make the angular cut for 
the groove by holding the 
back saw at the proper slant 





2 (Right) Gage 
on edge for 
depth of groove 
(see 7); 
tail or tenon on 
shelf to corre- 
spond; mark 
angles on both 
members’ with 
a bevel square 


mark 


—————__ 



















3 (Left) S a-w 
vertically to the 
gage line where top 
edge of shelf is to 
come. This edge 
of the groove is to 
remain square. A 
V-cut may be made 
with a chisel to 
facilitate starting 
the saw, if desired 











5 


Cut out the groove with a chisel that 
is Narrow enough not to mar the edges 























Saw and chisel the tenon or tail on 
the shelf or cross member. Be care- 
ful not to split off the sharp edge. Some 
mechanics prefer to use a wide chisel 
and make the cut from the end of 
the wood. Work closely to the lines 


One should be able to slide the tail 
or tenon into the groove with the 
pressure of the hands alone. Glue 
may be used in the final assembly 
unless the piece of furniture is to be 
made collapsible for ease in shipment 
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Rubber Band Tractor 
Is Amusing Toy 
By F. Cirarxe Hucues 


HIS month’s “comicull’’ is a rubber 
band tractor, which will please the 
children because it will run. 

The materials needed are a cardboard 
box 2% in. or less in diameter, a large 
rubber band, a stiff wire, two disks of 
soap or paraffin, and a small spool or 
other round object for the rear roller. 
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RUBBER BAND SOAP WASHER 
SMALL WIRE 


All 














PAINTED 





CARDBOARD BOX 


How the tractor is assembled. Two washers 
made of soap or paraffin regulate its speed 


These are assembled as shown. Note 
that a thin wire, placed crosswise through 
thebox, passes between the rubber strands. 

The toy will be more attractive when 
painted in very bright colors. 

To wind up the motor, merely turn the 
cardboard box a few times. With a 
powerful rubber band, the tractor should 
run 15 or 20 ft., if wound to full strength. 





Builds Wavelike Stand 
for Galleon Model 







A novel and dec- 
orative support 
for a ship model 






—— 


A TER building a Spanish galleon 
from plans published in PoruLaR 
Science Monruty, Floyd E. Freeman 
of Philadelphia designed the stand illus- 
trated, which differs considerably from 
those ordinarily used for decorative mod- 
els. It has the advantage that it does not 
interrupt the flowing, graceful lines of 
the hull. The model itself is the ship 
shown on our Blueprints Nos. 46 and 47 
(see page 101). 
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The New 


No. 11 





New type of adjustment on the wear. 
barrel. Positively locked in posi- 


tion after adjusting. 





Shape of frame at anvil end per- 
mits measuring around projec- 
tions, splined shafts or slotted and 
odd shaped pieces. 





Narrow frame makes it possible to 
use in places where usual style of 
micrometer will not enter. 









—a 
Brown & Sharpe 
Micrometer 
with several 
exclusive features 


[BS 


Black Frame Micrometer 
Caliper No. 11 + $6.25 


With Ratchet Stop $6.75 


A feature of this microm- 
eter is its adjustment for 


It is so constructed 


that adjustments do not 
change the convenient 
reading position of the 
graduations on the hub. 


The No. 11 has an exception- 
ally wide range of usefulness. 
It gets at places other microm- 
eters cannot reach — its new 
frame design gives it greater 
measuring capacity. 


The frame is of I-section for 
lightness with strength and 
rigidity. 
black japanned finish. 


It has the popular 


Ask your dealer about Micrometer 
Caliper No. 11, or send for circular. 
For other Brown & Sharpe Tools, 
send for Catalog No. 30. 


Dept. P. S. 


BROWN & SHARPE MEG. CO. 
Providence, R. I., U.S. A. 





Bae 6 SHARPE 
» TOOLS 


“World’s Standard of- Accuracy” 
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ad be | , 
stick to 


my Cheney, 
thanks?” 


“You needn’t try to palm off 
any other make of hammer on 
me. It’s a Cheney Hammer 
for mine—first, last and al- 
ways. 


“Nobody can tell me they 
make a better hammer than 
the Cheney—and if they do, 
I’m not interested. A Cheney 
Hammer suits me from the 
- butt end of its slick hickory 
handle to the tip ends of its 
specially tempered claws. I’ve 
had a Cheney sticking by me 
on every job for years and be- 
lieve me, hammers take some 
punishment in my work. 


“So, Tl still stick to my 


Cheney, thanks, I like its 
wonderful ‘hang’ that’s so 
easy on the wrist. Lots of 


hammers tire you to death to 
swing ’em all day—but a 
Cheney Hammer, never!” 
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New Fishing Rods for Old 


(Continued from page 80) 


Get No. 6-0, if you can. Then rub the 
joints with tissue paper and clean with a 
few drops of gasoline on a silk cloth. 

You can grade your new winding silk 
with the original silk threads taken from 
the rod. Keep specimens from the butt 
section, the middle section, and the tip. 
Any sporting goods store will furnish 
thread in spools to match these samples. 

Some amateurs chocse loud and flashy 
colors, but it is far better to use only 
two colors in more or less light shades. 
Green and yellow are excellent. 

Many fly rods are still fitted with the 
so-called ring-and-keeper guides. These 
I should be inclined to replace at this con- 
venient opportunity with snake guides, 

All rod windings 
terminate with what 





rod. If it is new or comparatively new 
and from good to fair in condition, it does 
not need a first coat of shellac. If the rod 
is old, my experience has been that it jg 
wise to shellac it and hang the joints up 
to dry for not less than a week. 

Generally, however, the first coat on 
the bamboo will be varnish. Many 
varieties of spar varnishes and coach 
varnishes are used. A clear brushin 
lacquer of high quality, if guaranteed by 
the manufacturer for use outdoors and 
on sporting equipment, is probably as 
durable a finish as one could wish; at any 
rate, it has the great advantage of drying 
quickly, 

The varnish used must not be too thick 

and heavy, a condi- 





is known as the “in- 
visible ending.” In 
the diagrams on 
page 93 are shown 
two methods of ac- 
complishing this. 
The needle method 
is by far the better 
when making wind- 
ings of five or six 
turns, such as on the 
tip section. When 
the end of the thread 
has been clipped 
close, work around 
the band in cne 
direction with your 
thumb and forefin- 
ger so as to smooth 
the threads. 

When you arrive 
at the point where 
the first guide is to 
be installed, tie 








tion met with espe- 
cially when the 
weather is cold. 
Many prefer to ap- 
ply four or five 
coats of thin, easy 
flowing varnish to 
two or three coats of 
heavy varnish. The 
varnish should not 
be cold; my practice 
is to place the re- 
ceptacle holding it 
in warm water. 
Heavy varnish may 
be thinned with a 
little genuine spirits 
of turpentine. 


UT wooden plugs 
‘to -fit into the 
open ferrules of the 
butt and middle 
sections, turn a 
small screw eye into 








down each shoulder 
temporarily with a 
couple turns of silk 
thread; knot and clip off the ends. Then 
wind over one of the shoulders until it is 
locked tight; remove the temporary 
thread and finish the winding. Fasten 
the other shoulder similarly (see the 
diagram on page 93). 


_ all the windings have been 
made, pass them swiftly over a 
flame just close enough to burn off the 
silk fuzz. 

If you should apply varnish directly to 
the silk bands, their colors would change, 
so apply a coat of thin, high grade white 
shellac to the windings with a small 
artist’s camel’s-hair brush. The shellac 
can be purchased at sporting goods stores; 
if ordinary white shellac obtained from a 
paint store is to be used, be sure to thin 
it liberally with alcohol. Go around the 
bands, not up and down. Wipe off the 
shellac immediately; just enough is 
needed to wet the silk threads through. 
Allow the windings to dry from four to 
ten hours. 

The question as to whether the initial 
coat over the bamboo should be shellac or 
varnish depends upon the condition of the 


When rod sections are varnished, they are 
hung up by means of plugs and screweyes 


each, and hang up 
as shown on page 80. 

Use a brush 34 or 
1 in. wide, preferably -flat, and with 
bristles not too soft. The entire secret of 
varnishing a rod is to use as little varnish 
as possible and to apply that by brushing 
it well. Never flow the varnish on thickly, 
as if finishing a table top or floor. Take 
one lip or joint at a time. When you 
come to a winding, brush around the 
threads, rather than across them. Work 
in a good light. As you reach the guides, 
varnish under them, working with the 
tip of a camel’s-hair brush under the 
beginning of the shoulders, which is a 
vulnerable place for the entrance of 
water. 

Hang the sections in a warm, dustless 
room and let the first coat dry for a week 
or ten days. The drying process can be 
hastened without harm by hanging the 
sections in the wind, out of doors in a 
shady spot. 

From three to five coats of varnish may 
be applied, depending upon the consis- 
tency of the varnish. 

When the last coat is hard, rub the rod 
lightly with fine powdered pumice stone 
and water. Wash now and then with cold 
water to see that (Continued on page 93) 
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(Continued from page 92) 


























LOOP TO PULL 1 END OF 
THREAD THROUGH Y 
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* “SHOULDERS 
SHOULDERS TIED TEMPORARILY 
FIG.5 


Two ways to end a winding invisibly 
and method of attaching a snake guide 


you are not rubbing through the varnish, 
As soon as the surface is smooth, dry the 
sections and go over the whole with dry 
rottenstone, which will give it a polish. 
A soft piece of chamois skin can be used 
to give a final polish. 

The fact that very few amateurs give 
their rods this final care and polishing 
accounts for the fact that their rods are 
rough rather than beautiful. The polish- 
ing completes the refinishing process. 


Clamps for Wood-Turning, 
Lathe Save Stooping 

















How a wooden or iron rocker arm is used to 
bring the clamping handle above the bed 


O CLAMP the tailstock and tool rest 

on a wood-turning lathe of the type 
illustrated, the workman ordinarily must 
reach underneath the lathe. Adjust- 
ments may be made more conveniently 
if the clamping device is rearranged so 
that the handle is above the lathe bed. 
This is accomplished by the addition of 
a long bolt and a wooden or iron rocker 
arm.—Jonas J. ByBErG. 











STAR HANDY 





GUIDE for HACK SAW USERS 
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: %e HAND BLADES 
Material to be 
cut SPECIAL FLEXIBLE || FLEXIBLE BLADES ALL HARD 
No of rd No of 
Length Teeth — Length Teeth 34 Length Dd Ome 
8” 14 | 814SF 8” 14 814F 8” 14 814 
Large Stock 9” 14 | 914SF 9” 14 914F 9” 14 914 
10” 14 | 1024SF |] 10” 14 | 1014F |} 10” 4 1014 
12? 14 -[1214SF |] 12” 14 | 1214F |} 12” 14 Ru 
‘ ry 18 +| 8i8SF 8” 18 818F 8” 18 81 
Ordinary Work 9” | 18 | 918SFi| 9” | 18 | gisF i] 9” | 18 “18 
or General Use 10” 18 1018SF 10” 18 1018F 10” 18 1018 
12” 18 |1218SF}} 12” 18 .| 1218F || 12” 18 1218 
2 : 8” 24 | 824SF 8” 24 824F 8” 24 824 
Pipe, Drill, “| 24 | 924SF o 24 924F 9” 24 924 
Plates, etc. 10” 24 +|1024SF |] 10” 24. | 1024F |} 10” 24 1024 
120 24 «(|1224SF i} 12” 24. | 1224F |} 12” 24 1224 
pee 8” 32 | 832SF 8” 32 832F 8” 32 832 
Thin Pipe 9” 32 | 932SF 9” 32 932F 9° | 32 932 
Light Sheets, etc. 10” 32 | 1032SF |} 10” 32 | 1032F | 10” 32 1032 
12” 32 | 1232SF |} 12” 32 | 1232F || 12” 32 1232 
% POWER BLADES 
HEAVY—ALL HARD I LIGHT—ALL HARD 
No of — | No. of | Order 
Length Gauge Teeth Length} Gauge | Teeth No. 

12” 18 10 1239 12” 21 14 1252 
me | m | |e fie | a | | ie 
” ” 2 

Ordinary Work a 48 28 4 —— 
































end to-day 


points 
of the 
Clemson Star 


1. CLEMSON EXPERIENCE 
. . . 123 years of the combined 
experience of the Clemson 
Family. 


2, CLEMSON STEEL . 
Special Tungsten Steel made to 
exact specifications and correct 
manufacturing processes. 


3. CLEMSON TEETH . 

The correct angle and rounded 
gullet of the teeth give them the 
maximum cutting, ability, 
strength and endurance. 


4, CLEMSON SET. . The 
teeth are set in a manner to 
—< the proper clearance, 
to keep the cut free of chips. 


5. CLEMSON TEMPER.... 
The heat-t oe methods used 
give STAR Blades an extraordi- 
nary degree of strength, tough- 
ness and uniformity. 








Every ST 
branded 


Blade is 
is STAR 


rIS} This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


for this Chart 


_— you use power hacksaw blades 
or hand blades you will find the “Star Handy 


Guide for Hacksaw Users” invaluable. 


Different blades are required for different types 
of work. Be sure you are using the right type of 
blade for the work you are doing. Get this chart 
and hang it up where you can always consult it 


when buying hacksaw blades. 


For 44 years we have concentrated on the efh- 
cient and economical production of hacksaw blades 
on a quality and volume basis. This concentration 
has resulted in the production of hacksaw blades 
that eliminate the great waste of production...blades 
that will do the toughest work. 


A 2c stamp ona letter asking for the “Star Handy 
Guide for Hacksaw Users” may save you $200... 
or $2,000. May we send you the chart? It will be 
mailed the day your request is received. 


Let us mail you our large hack saw chart to 
be placed on your wall for handy reference. 


FREE: 





ERS for HACK 
pDQVART de 1883 SAW BLADE. 
CLEMSON BROTHERS, Inc. 


MIDDLETOWN, NEW YORK 
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A new floor 
Overnight 


T matters not how badly it is 

scratched, scarred, stained or 
worn—that unsightly old floor can 
be hidden forever with a coat of 
KYANIZE Floor Enamel. Behold, 
overnight, a new, permanently 
bright, clean looking, spotless floor, 
proof against water, weather, wear 
—even acid! Won't crack, crumble, 
chip or peel. 
Equally effective on floors of all 
kinds—indoor or outdoor—stone, 
cement, concrete, wood, or old pat- 
tern-worn linoleum. Nine solid col- 
ors enable you not only to paint old 
floors but to decorate them as well 
in varying patterns. 
You can do it too. Send 10c for our book 
in colors, ‘“The Charm of Painted Furni- 


ture,” and we'll supply name of nearest 
Kyanize dealers. 


BOSTON VARNISH CoO. 
724 Everett Station, Boston, Mass. 


$1.00 Trial Offer 


If your dealer does not carry Kyanize 
Floor Enamel send us his name and 
ONE DOLLAR and we will forward 
to you postpaid a full pint can of this 
master enamel for old floors, including 
brush to apply it. Mention color you 
desire—Dust Drab, Light 
Yellow, Warm _ Gray, 
Navy Gray, Dark Yel- 
low, Rich Red, Tile 
Green, Golden Brown, 
Mahogany Red. 
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Pointers on Brushing Lacquers 


How to Prepare the Surfaces—The Undercoats— 
Straightening Out Rough Spots and Laps 


By Berton E.uior 


M* ANDREWS, who lives across 
thé street from us, was on the 
phone. 

“I’ve got a fine idea!”’ she announced, 
with her usual enthusiasm. “Some of the 
ladies in our card club have been finishing 
things with the new brushing lacquers. I 
guess I started them; anyway, it’s quite 
the popular thing now. Some of them 
have done really nice work—breakfast 
sets, dressers, end tables, telephone 
stands, tilt tables, door stops, magazine 
racks, book troughs, candle- 
sticks, book ends, bulb 
bowls, and everything. Of 
course, there were some 
things that didn’t turn out 
just right, and most every- 
body has some question 
they would like to have an- 
swered. 

“Well, next week, 
the party’s at my 
house,” she went on 
breathlessly. “I 
thought I'd have it on 
Saturday afternoon 
instead of the regular 
Thursday, and get 
you to come over 
after we're through 
playing bridge. Then 
those who wanted to 
could stay for a while 
and ask you ques- 
tions.” 

Four o’clock Satur- 
day afternoon found 
me the center of a 
much interested little 
group of amateur 
painters, all eager to receive information. 

“Suppose we start there,” I suggested, 
nodding to one of the women at the ex- 
treme end of the room, “and go around 
the room to the right, each asking a ques- 
tion. Now for the first one.” 

“I lacquered our kitchen table and 
chairs in jazzy breakfast room colors,” 
my first questioner said, “and you never 
saw a better looking breakfast set, but a 
spot on the table about the size of a dollar 
has refused to dry.” 

“Your trouble is undoubtedly due to 
oil or grease which was not thoroughly 
cleaned off,’ I replied. “A kitchen table 
is apt to have greasy deposits. Very 
likely some grease soaked into the wood 
in this spot, and your sandpapering did 
not remove it. You should have scrubbed 
the top vigorously with a good kitchen 
cleansing powder—about half a cupful to 
a pail of hot water. The surface then 










When too much brushing has left a rough 
spot, an application of lacquer thinner 
usually will straighten out the surface 


should have been rinsed with clear water 
with a little vinegar in the proportions of 
a pint of vinegar to a pail of water. Of 
course, this would have made it necessa: 
to wait overnight for the table to dry 
thoroughly. A quicker way to remove the 
grease in a case like this is to wash the 
table with denatured alcohol.” 
“Isn’t gasoline excellent for removing 
grease?” asked one of the women. 
“Gasoline is often used for that purpose, 
It should be high test gasoline, scrubbed 
on generously. There 
is some objection to 
gasoline for this pur- 
i pose because it has a 
nw tendency to spread | 
the grease in a thin 
fim over a larger 
surface instead of re- 
moving it. In pre- 
paring a surface for 
lacquer, one must be 
especially cautious 
and, therefore, the 
other cleansing meth- 
ods I have men- 
tioned are safer. At 
the same time, gaso- 
line is commonly used 
and in most cases, no 
doubt, it is quite satis- 
factory. 
“To return to our 
kitchen table, since 
we cannot get the 
grease off at this late 
stage, I suggest that 
you try coating over 
the spot with white 
shellac. It will un- 
doubtedly seal in the greasy or oily de- 
posits, When thoroughly dry, sandpaper 
lightly, ‘feathering’ the edges so they will 
taper up neatly from the old surface. Give 
the entire top of the table another coat of 
lacquer, being especially careful to go 
lightly over the shellacked spot so as not 
to cut through into the grease again. Now, 
let us have the next question.” 
“T lacquered a dresser that had been 
previously finished and the lacquer seemed 
to act as a paint and varnish remover. 
Why was that?” 
“There are several things that may 
have caused this. You see, the sol- 
vents used in quick drying lacquers 
are very powerful. Under certain condi- 
tions they will soften.a paint or varnish 
coating and lift it from the surface. If 
the lacquer is brushed too much, it will 
pull up the softened undercoatings. It 
should be flowed (Continued on page 95) 
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Pointers on Lacquer 
(Continued from page 94) 


on quickly and freely with generous 
prushfuls. I take it, however, that this 
was not the fault in your case. What 
probably caused the trouble were breaks 
in the surface, which permitted the lac- 
quer solvents to get under the old paint 
film. If the old finish is chipped off, or 
if it is checked or alligatored, sometimes 
it willdothis. Of course, the surest way of 

roducing satisfactory results, where a 
high class job is desired in refinishing, is to 
remove the old coatings and build up a 
new finish from the bare wood. The most 
general practice in amateur painting, 
however, is to coat over the previous fin- 
ish. Where there are breaks and abra- 
sions in the surface and there is any doubt 
about its being suitable for refinishing 
with lacquer, the application of a coat 
of shellac, to seal over the surface and fill 
the abrasions, will, in ninety-nine cases 
out of a hundred, prevent the lacquer 
getting under the surface and will gen- 
erally permit a creditable job. And if it 
doesn’t, it hasn’t taken very long io apply, 
and you can then take off the old finish. 
To remedy the trouble you have gotten 
into, sandpaper the surface thoroughly 
to smooth down the roughness caused by 
the lifting up of the old coating. Then 
apply a coat of shellac, or, preferably, 
two coats, sandpapering each coat very 
lightly, and apply another coat of lac- 


Now I’m ready for the next question.” 


4 | USED brushing lacquer on our floor, 
and within a few days it began to 
come off. It was a hardwood floor, and 
I used clear lacquer.” 

“There was most likely some foreign 
substance on the floor which prevented 
the lacquer from holding tight—undoubt- 
edly grease, dirt or moisture. The pres- 
ence of any of these will have a tendency 
to prevent lacquer from drying thor- 
oughly. Floor oil, wax, furniture polish, 
and dustless mop preparations generally 
are of a greasy nature, and the safest 
way in refinishing a floor with lacquer is 
to wash the surface in one of the ways I 
mentioned before. It is much more neces- 
sary that the surface be free from grease, 
dirt and moisture (especially grease) 
when lacquer is to be used than with the 
old type of paint and varnish materials. 
Be sure to remember this. Now for the 
next question.” 

“T did some lacquering the other day 
and it seemed to drag under the brush. 
I had an awful time to prevent showing 
laps.” 

“It’s plain to see that you are just 
starting to use brushing lacquer. Some 
people do have a little trouble of this 
kind with lacquer before they become 
accustomed to it, but they soon get the 
knack of using it. It’s really easy when 
you get the idea. Lacquer must be ap- 
plied with a full brush and flowed on 
freely, holding the brush at an angle and 
not straight and stiff. Don’t scrape most 
of the lacquer off on the edge of the con- 
tainer and don’t try to brush it out. If 
you do, you are bound to have trouble. 
Try another piece—starting in on the 
smaller surfaces, (Continued on page 97) 





quer. This will fix it up, I am sure. | 
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Harnessing The Air 
Without Sails 


Propelled only by curious spinning towers, 
the rotor ship “Baden-Baden” recently 
visited America. 


Perhaps in the future we shall have fleets 
of these vessels plying up and down our 
coasts, “harnessing the air without sails.” 


The rotor ship is still an experiment—but an 
experiment of the type that furthers mechanical 
progress and develops new uses for files. 


There will be NICHOLSON Files to meet future 
filing needs—just as there are NICHOLSON 
Files for every purpose today—throughout indus- 
try and in the home. 


These files will continue to be sharp cutting, dur- 
able tools—carefully made and rigidly tested—by 
men whose life work is the production of high- 
est grade files, 


If you would like to read an interesting 
booklet, send for “Files and What They 
Will Do For You.” It’s free—on request. 


NICHOLSON FILE CO. 
Providence, R.1., U. S.A. 
MOL S, © 
SSSY 
U.S.A. 


—A File for Every Purpose 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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with this” 
Guaranteed Lacque 


“Rogers” dries hard in 30 minutes. 
Just brush it on! 


Everywhere, Egg are amazed and delighted at 
the speed and ease with which Rogers Brushing 
Lacquer works. It is almost magical. 


No tedious preparation is needed. “Rogers” goes 
on right over the old finish. This saves a lot of time. 
Then it does not require long, a “brushing 
out”—because it covers readily and spreads easily. 
You merely flow it on with a full brush. This, too, 
saves time.“Rogers” formsa beautiful, tough color- 
ful film that sticks tightly to any new or old surface. 
Then, it } : 
Dries while you wait! 

Dries in 30 minutes or less. Dries free from laps or brush 
marks. Dries before dust can spoil its lustrous sheen. Dries 
before damage comes to it. Dries in time for any urgent need. 


Dries to a smooth, hard, colorful finish that wears and wears 
and WEARS. Does not “print”—or gather lint. 


Think what this will mean at housecleaning time—when you 
want things done well but quickly. 


There are scores of uses for Rogers Brushing Lacquer in your 
home right now. A few are suggested on the opposite page. 
Every store, office, factory and building can use it in hun- 
dreds of practical ways. Many industries are employing it. 
Try one can and see for yourself. 

Dealers everywhere carry “Rogers. Comes in cans, mixed 
and ready for use. Your choice of 18 wonderful colors—also 
black, white and clear. For best results insist upon the genu- 
ine in the “Oriental” can. Read our publicly advertised 
“Money-back” Guaranty to the right. 

DETROIT WHITE LEAD WORKS, Detroit, Michigan 

Makers of Highest Grade Paints, Varnishes, Colors, Lacquers 
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Our ‘t Money-Back” Guaranty 
Try one can of Rogers Brushing Lacquer. If not more 
than satisfied, return what is left to your dealer. 
Heis authorized to refund the entire purchase price 








Also distributed and guaranteed by 
Acme Wuire Leap Aanp Coton Works 
DETROIT, MICHIGAN 
Lincotn Pamt AND Cotor Company 
LINCOLN, NEBRASKA 
Tue Martim-Senour Company 
CHICAGO, ILLINOIS 
PenrmnsuLcaR Past AND VARNISH CoMPANY 
DETROIT, MICHIGAN 
Tue SHerwm-WitzraMs Company 
CLEVELAND, OHIO 
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Pointers on Lacquer 


ae (Continued from page 95) 
euch as chair rounds and legs. If you still 
have trouble, it may be the brush. A soft 
sstle brush, such as fitch or bear hair, 


id be used.” 


érPPsHAT reminds me of some trouble I 
had,” said one of the women. “I’ve 
done quite a lot of lacquering, and as a 
rule I don’t have a bit of trouble, but the 
other day I was doing a chair and was 
interrupted when I was working on the 
el. Before I knew it, the material 
had set up a little, and I roughened it up 
-jnto quite a ‘mess.’ I couldn't get it 
smoothed out. There must be some way 
of fixing it.” 

“So there is,” I assured her, “although 
surprisingly few know it. Always have 
an open can of ‘thinner’ near by. If you 
run into anything of this kind, dip the 
brush in the thinner at once and mop it 
quickly over the spoiled place. Brush 
just enough to straighten out the surface, 
then leave it alone. The thinner will 
melt the lacquer, as it were, so that it will 
usually flow out again and level itself 
without showing brush marks.” 

And here the discussion ended, for no 
one could think of more lacquer problems. 


If you have questions about brushing 
lacquer not touched upon by Mr. 
Elliot, he will be glad to answer them 
by mail.- Please inclose a self-addressed 
| and stamped envelope. 





‘‘Dustless’’ Door Mat 


ON returning from the garage or 
cellar workshop, one is apt to leave 
footprints of concrete dust upon waxed or 
polished floors. Wiping the feet hastily 
upon a mat at the door will not always 
remove the white dust. If, however, the 





If treated with a little oil, a cellar door mat 
will take up concrete dust more readily 


mat is impregnated with a teaspoon of 
light machine oil in a pint of gasoline, the 
very act of walking over it will be suffi- 
cient to dust clean the soles of one’s shoes. 
This small amount of oil in a mat will not 
cause oily marks to be left upon rugs or 
carpets.—R. WAILEs. 


BeErorE applying white enamel, fill nail 
holes in the woodwork or plaster with 
putty made by thickening flat wall paint 
or enamel undercoater with cornstarch or 
whiting. This will not discolor the enamel 
later as common putty, made with linseed 
oil, is apt to do. 
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You may “kid” 
the “cold-bath liar” 


but you envy him one thing 


OU know him—the“‘cold-bath 

liar.”’ He brags, offensively, 
about the bracing, stimulating, zest- 
ful feeling he gets when he tumbles 
out of a nice warm bed and jumps 
under the icy shower. Yes—you may 
dislike him because you think he’s 
lying half the time, but one thing 
you envy him. He gets by with.a 
reputation for being antiseptically 
clean. 

How about yourself? Have you 
recently shoved your own familiar 
face up close to a truthful mirror 
for a good honest look? Try it. 
You are due for a surprise and a 
couple of shocks. You are going 
to discover that your face is really 
not quite clean. 

That off-color, almost-but-not- 
quite-clean look about your skin is 
caused by ordinary, unpleasant dirt. 


It comes from the air. The U. S. 
Weather Bureau estimates that there 
are 115,000 swirling bits of dust 
and grime in one cubic inch of city 
air. These bits of smoky grime aré 
so small that they are invisible. 
They collect upon your face, in tiny 
wrinkles and open pores. Once 
there, they resist every effort of soap 
and water to get them out. 

You can getclean—and stayclean. 
A Pompeian massage in your own 
home takes only seventy seconds— 
no more time than a hot towel and 
rinse. Use this invigorating massage 
cream after shaving, for that stimu- 
lating, zestful “‘feel.”” Use it to get 
clean, stay clean, then absorb some of 
the glory that gravitates to the cold- 
bath enthusiast. Above all, use it for 
the grand and glorious feeling that, 
by gosh! you really are clean! 


Make this convincing hand test free! 


Wash your hands thor- 
oughly. Dry them. Rub a 
little Pompeian Massage 
Cream into the back of your 
hand until the cream first 
disappears, then comes out 
again. Notice this—thecream 
goes in pink and comes out 





black! Theblack is dirt that 
you could not remove by 
washing. Nowusethis pleas- 
ant massage cream every day 
to give your face that clean 
and healthy look of the suc- 
cessful man. 60c at all drug 
stores. 


POMPEIAN 
MASSAGE CREAM 


Increases Your Face Value 








FREE «+ TO MEN ONLY Name 

The Pompeian Company, Dept. 324 

Cleveland, Ohio. Please send me free, Street 

the sample tube of Pompeian Massage 

Cream, with enough cream to make the : 

hand test, and to give me several City. State 


massages. 
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WorthWhile 
TOOLS 


The kind of tools used 
often determines the qual- 
ity of the work. .To be 
sure of the best results, 
get the right tool for the 
purpose. There’s a large 
variety of PEXTO Tools 
made in all practical 
styles and sizes. You 
can’t go wrong if you 
insist on these century- 
famous tools. 


Write us for Booklet. 


THE PECK, STOW & 
WILCOX COMPANY 
Southington, Conn., U.S.A. 








D\ No. 30 “Star Rivet” 
Box Joint Pliers 
sizes 5" to9” 
Forged Steel 


NN 
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You Can Build a Viking Ship 


Our Blueprints Will Assure Your Success in 
Making a Highly Picturesque Model 


By Capt. E. Armirace McCann 

















Captain McCann at work on the latest Poputar Sc1ENcE Montuty ship model. 
Full size drawings of the ship are contained in Blueprints 61 and 62 (see page 101) 


LAF TRYGGVASON’S “long ser- 
O pent” had thirty oars a side; one 

of Canute the Great’s ships had 
sixty. The Viking ship model we are 
building is a sextensesse, with sixteen a 
side, which means that her prototype had 
sixty-four rowers and a crew of from 
seventy to eighty. 

Those who would like to build this 
model of a Viking ship, but have not read 
the two previous articles in April and 
May, can obtain 


Ship the mast and on the aft side of it 
erect a post 4 in. square. Next make two 
side chocks or partners, 14 by % by 2 in., 
and cut notches in them about \ in. 
square to receive the wedge that holds the 
mast upright. Glue and pin the step block 
fair along the center of the keelson. 

To fasten a post and beam or other 
light parts together, bore nearly through 
them and press in the pin with the pliers, 
as shown on page 80, May issue. Cut off 
the end and clinch 





full size drawings of 
all the parts and a 
complete list of ma- 
terials by sending 
for Home Workshop 
Blueprints Nos. 61 
and62(seepage101). 

The mast step 
(page 99) may be 
made next. The 
base block is notch- 
ed underneath to 
take three frames. 
The mast steps in a 
square hole 3% in. 
deep, located 11 in. 
from the forward 
end. Use a picce of 
straight grained 
pine or a \-in. 
dowel stick 12 in. 
long for the mast. 
Taper it to about 








it. In practice the 
writer has found it 
advisable,where pos- 
sible, to use nails, 
pins or pegs, to aid 
the glue, as a model 
has to stand rough 
usage and many on- 
slaughts of the 
feather duster. 
On the after deck 
place the — stern 
board (page 99). 
Then we may as we 
make the chocks 
for the steering oar. 
Both are of semi- 
hardwood. The 
upper is 3% by 34 in. 
‘It is glued and 
nailed outside to 
the gunwale on the 
starboard side with 








one third less at the 
upper end. 


Stern of the famous Oseberg ship, which was 
dug up in a remarkable state of preservation 


its center about 4% 
(Continued on page 99) 
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A Viking Ship Model 


(Continued from page 98) 





















Steering oar 
chocks; bow 
snubbing post 


in. abaft the front edge of the after deck. 
From the plank on which the helmsman 
stood or “‘steerboard” side, comes our 
modern name of “starboard” for the 
right-hand side of a vessel. The other was 
the “leerboard” or “larboard”’ side, 
meaning the empty side; this word lar- 
board was later changed to port, to save 
confusion. “Port” is from the Portu- 
guese, meaning the open side, which was 
laid next to the quay. 

The lower chock is like a cone on a 
board. Take a piece 3% by 34 by % in., 
cut one flat side to fit on the planking 34 
in. (center to center) below the upper 
chock and % in. abaft it, and through the 





















age 
’ ow for the fun! Now for the thrills! 
Now for the big ‘kick’ of outdoor 






4“ 
ff 


Si 
7 


/ 


center bore a slanting hole % in. in a 4 sport . eee 
diameter. This hole is at a right angle / > pr ean Here it is—the new 
with the keel and horizontal when the i. world of ad st you out to a real 

block is in position. With the outside end of adventure? 

of the hole as a center, whittle the block to 1h The S 45} 

the shape of a cone with flat ends, and 7; € scout 49 has a super-powerful mo- 
glue and nail in position. tor, snappy acceleration, large oversize 


brake, classy sport handle bars. Holds 
boundless power forthe veteran rider, easy 
handling features for the novice. Takes 


From the middle of the forward deck 
there projects a post for the anchor cable, 
as shown above. 


























: The supplementary carvings for the you anywhere—any time—an i 
L ag) “ _ of vs pre may -_ be you = safely. Rid ethe 45a a aa 
, made. Fret-saw two outlines as shown seewhat ach ‘ . . 
[ on page 100 and full size on Blueprint ampion sport solo it really is, 
1 No. 61. Note that the outline differs from 
2 that of the centerpiece. With a knife or Easy to Own 
t other tools, carve them to make prominent Call on vo ; 
- the ears and the mane; cut in the center find how ois ose sete deaies Stee 
1 of the ears and the eye sockets; cut the under our ee ee —— 45 
d teeth back a bit from the edge of the lips, O 1. generous pay-as-you-ride plan, 
| }and run an incised line to mark the ~t mall coupon below for the complete 
h outside of the lips. interesting story of this popular model. 
- For eyes, I glued in rubies from a 
e notion counter (Continued on page 100) 
ES 

‘ “en~- e \ 
SPRINGFIELD, MASS. — \ 
: aH 0c ea, MO scculat A 
‘Ss -—_ i Mot +m e 7 p cite z 
. DEALERS! Y todia® 6, SPR desctiptve ys, This | 
i A few territories stillopen for  \ Der 4 me gn oe 
e agency of Indian Motocycles, \ see new in “0 oblis® \ ) 
Wonderfulopportunityforam- n the | undet ten + _ 
d bitious, energeticmen. Write \ piace® a \ 
3 a for particulars. Address: ‘1. Ae ie aa 
7 ept. H-6, Springfield, Mass. \ Name —_— —* 
4 \ Aadres® ‘; Srate ae sane ee 
)) Mast step with one side plank moved \ Ae - 

out of place to show the construction \ City-- —— 
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Make big money 


_from repair work 





Practically every 
household spends at 
least $10.00 to $50.00 
each year and many 
spend several times 
that much on simple 
tepairs that can be made quickly, 
easily and well with 


Smooth-On No. 


By keeping a can of Smooth-On 
handy, you can save this money in 
your own home—and by doing similar 
repair work for others, you can make 
money. 

No skill is required to make re- 
pairs, and the amount of Smooth-On 
used on any one job seldom costs 
more than a few cents. 

Typical repairs 
that can be made 
perfectly with 
Smooth-On:— 
Stopping leaks in 
steam, water, gas, 
oil or stove pipes, 
mending cracks, 
breaks or leaizs in 
furnaces and 
boilers, radiators, 








Band” SMOOTH-ON 


Band for 
Li forcing~ 
>< ) SmoorH-ONn 
DZ into leak 


tanks, sinks, pots Leak at radiator joint 











stopped with 


and pails, making Smooth-On 


loose handles 
tight on umbrellas, knives, hammers, 
brushes, drawers, etc., tightening loose 


screws, hooks, locks, door knobs, etc. 

On the Automobile:—Making bursted 
water jackets and pumps good as new, 
stopping leaks in radiator, hose connections, 
gas tank and gas, oil and exhaust lines, mak- 
ing a fume-proof joint between exhaust pipe 
and tonneau heater, tightening loose head- 
light posts, keeping 
grease cups, hub caps, 
and nuts from loosening 
and falling off, etc. 

To get perfect re- 
sults, write to us for and 
use the Smooth-On Re- 
pair Book. Free if you 
return the coupon. 


Get Smooth-On No. 1 in 
7 o2., 1-lb. or 5-lb. tins 
at any hardware store 
or if necessary direct 
from us. 


Smooth-On Mfg. Co. 


Dept. 58, 574 Communipaw Ave. 
JERSEY CITY, N. J. 





Write for 
FREE BOOK 






BE SBS SSeS SS SSS Se eS eee ee ee ee ee Se 
SMOOTH-ON MFG. CO., Dept. 58, 

574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 


Return this coupon for a 
FREE copy of Booklet 
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Toy “Sub” Dives and Rises 


By Hr SIBUEY 


HIS bathtub submarine, properly 
balanced, will perform amazing feats. 
When released on the surface with planes 
set for submerging, it starts under with a 
whirr and gurgle, and a stream of bubbles 


from the air outlet*back of the conning “7 


tower marks its course. It will turn in a 
limited space and will come up gradually 
after the speed slows down. 

Any easily worked wood may be used. 
The ballast can be melted from scrap lead. 
Have the mold large enough so that the 
keel can be filed down until the “sub’s” 
water line is just over the propeller when 
floating idle. Make the galvanized sheet 
iron propeller as large in diameter as the 
rudder supports 
permit. 

The rudder. and 
elevating planes 


‘ll il hej DOWEL STICK 
will swell on their HOLLOWED OUT 
axes and be tight CENTER 


enough to maintain 
any position in 
which they are set. 

Paint the boat 
slate gray and apply 
several coats of spar 
varnish. Bright ver- 
milion will set off 
the propeller to ad- 
vantage, and a row 
of brass-headed up- 
holstery tacks will 










How the “‘sub”’ is made. The hull proper 
is 10 in. long, 242 in. wide and 2 in. deep 


The toy submerges like a real submarine 
and when the motor runs down, it comes up 


give the appearance 
of rivets. 

It goes without 
saying that the little 
submersible can be 
made in_ various 
sizes. Lightness is 
not a requisite; in 
fact, a heavy wood 
would be preferable. 
If a larger boat is 
built, the motor can 
be made with heavy 
rubber bands such 
as are sold for model 
airplanes. 





You Can Build a Viking Ship 


(Continued from page 99) 





To complete the dragon’s head, two fret- 
sawed and carved pieces have to be added 


brooch. This is very effective, but red 
‘beads or pinheads painted red will serve. 

The dragon’s or serpent’s head was 
made as fearsome as possible to frighten 
the enemy and had eyes so that the ship 
could see to keep out of danger, as with 
Chinese boats to this day. 

The tail is the natural complement to 
the head. Two small sidepieces are cut 
to the shape given on the blueprints and 
carved with a flowing tail effect. 

All four pieces are glued to the center- 
piece and clamped until firm. 

The hull is now ready for coloring. I 


gave all of what we have so far made, 
with the exception of the long posts, a 
coat of rather dark oak stain—a little 
darker outside than inside. I then took 
some black stain and painted all the out- 
side of the centerpiece, including the head 
and tail carvings, the outside of the gun- 
wales and the mast step. When the stain 
was dry, I rubbed the hull diagonally and 
very lightly with some fine steel wool to 
remove a little of the stain from the edges 
of the planks, thus emphasizing them. 

Everything was then given a thin coat 
of shellac varnish. The long posts of 
brown wood were varnished only. 

The tongue is bright red; inside the 
ears and along the jaw, a duller red. The 
teeth are gilded, as are the edges of the 
ears, mane and eyebrows. At the tail 
the carved plumes are gilt. The scroll- 
work along the stem, stern and keel, to be 
described later, will also be gilt. This 
gold work should be reasonably bright, 
but not too glaring. 

Next month we shall make the rest of 
the small parts, the sai!s and the base, and 
finish the decorating. 





To MAKE a light gray-green shingle stain, 


mix one part pure boiled linseed oil, one 
part flatting oil and one part creosote. 
Add a little white lead to give it body and 
tint with chromium oxide, toned down 





with a very little lampblack. 
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= 
Blueprints for Your 


Home Workshop 


NY ONE of the 
FX blueprints 
listed below can be 
obtained for 25 
cents. The blue- 

rints are complete 
in themselves, but 
if you wish the cor- 
responding back 
jssue of the maga- 
zine, in which the project was described 
in detail, it can be had for 25 cents addi- 
tional so long as copies are available. 
The Editor will be glad to answer any 
specific questions relative to tools, ma- 
terial, or equipment. 








PopuLAR ScriENCE MontHLy 
250 Fourth Avenue, New York 
GENTLEMEN: 
Send me the blueprint, or blueprints, 
I have underlined below, for which I in- 


RE dollars........cents: 
Described 

No. Title inIssuesof Price 
1. Sewing Table | Bee, 22 25c¢ 
2. Smoking Cabinet Mar., ’22 25c 
3. End Table Apr., 22 25c 
5. Kitchen Cabinet May, ’22 2c 
8. Shaving Cabinet June, ’22 25c 
9. Arbor, Gate and Seats july, "22 25c 
10. Porch Swing Aug., ’22 25c 
11. Bench and Tilt Table Sept., ’22 25c 
12. Electric Washer Oct., "aa Zac 
13. Tea Wagon Mov.,  °22 25¢ 
14. Christmas Toys Dec., "22 25c 
15. Workshop Bench Jen., “aa 20¢ 
16. Inlaid Radio Cabinet Feb., *23 25¢ 
17. Cedar Chest Mer., °23 25c 
18. Phone Table and Stool Mar., ’23 25c 
19, Grandfather’s Clock Apr., "23 25c 
20. Flat Top Desk Apr., "23 25c 
21. Colonial Desk Apr., "23 25c 
22. Cabinet and Desk Apr., a3 25¢ 
23. Pergola Garage May, ’23 25c 
24. Gateleg Table June, ’23 25c 
25. Canoe Sailing Outfit July, 23 25c 
26. Baby’s Crib and Pen Sept., °23 25¢ 
27. Kitchen-Cabinet Table Oct., 723 25c 
28. Pullman Play Table Nov., ’23 25c 
29. Toy Tea Cart, etc. Dec., 723 25c 
30. Tool Cabinet, etc. Jan., 724 25c 
31. Sewing Cabinets Feb., "24 25c 
32. Chinese Game Table Mar., ’24 25c 
33. Dining Alcove Apr., 724 25c 
34. Garden Trellises May, ’24 25c 
35. Simple Radio Cabinet Oct., 724 25¢c 
36. Rush-Bottom Chair Nov., ’24 25c 
37. Simplified Bookcase Dec., "24 25¢ 
38. Sheraton Table Jan., “25 25¢ 
39. Salem Chest Feb., *25 25c 
40. Desk in Sheraton Style Baer., °25 25c 

1. One-Tube Radio Set May, 725 25c 
42. Three-Stage Amplifier June, 725 25c 
43. Four-Tube Receiver July, "25 25c 
44. Pirate Ship Model—Hull Feb., "26 25c¢ 
45. Pirate Ship—Details Mar., ’26 25c 
46. Galleon Model—Hull May, °*26 25c 
47. Galleon Model—Details June, ’°26 25c 
48. Sailing Yacht Model july, °26 25c 
49. Broom Cabinet Aug., ’26 25c 
50. Airplane Model (Flying) Sept., ’26 25¢ 
51. Clipper Ship Model—Hull Oct., 26 25c 
52. Clipper Model—Details Oct., "26 25¢ 
53. Clipper Model—Rigging Nov., ’26 25c¢ 
54. Five-Tube Radio Set Gct., 26 25¢ 
55. Five-Tube Set—Details Oct., °26 25c 
56. Bird and Animal Toys Dec., °26 25c 
57. Constitution Model—Hull Jan., "27 25c 
58. Constit ution—Rigging Feb., ’27 25c 
59. Constit ution—Rigging Feb., °27 25c 
60. Welsh Dresser Mar., ’27 25c 
61. Viking Ship Model—Hull Apr., °’27 25¢ 
62. Viking Ship—Details Bor: 27 25c 


63. Toy Motor Boat—Hull May, ’27 25c 
64. Toy Motor Boat—Details May, ’27 25c 
65. Six Simple Block Puzzles June, ’27 25c 


(Please print name and address very clearly) 


Street ..... Bee amish Gane aunasissa soul i era crahalalisg ale 


RENIN 85 Nn cre ca ok Pe eles giciem os vdeo o Winone 
































AN ADVERTISEMENT OF 
THE AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY 


THERE ate twenty-five Bell Companies, 
but there is but one Bell System—and but 
one Bell aim and ideal: 


A telephone service for this nation so 
far as humanly possible free from impet- 
fections, errors and delays, and enabling 
anyone anywhere at any time to pick up 
a telephone and talk to anyone else any- 
where else in this country, clearly, quickly 
and at a reasonable cost. 


WALTER S. GiFForD 
President 
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Y Silent Powerful Economical 


You can hit the bull’s eye at will or get your small 
game easily with a Crosman Pneumatic .22 by following instructions in 
booklet sent free on request. Silent, powderless, smokeless, accurate. Men and 
boys, experts and amateurs, use this wonder rifle the year ‘round for target and small 


[ FREE |] game shooting. Havea shooting gallery in your own home. Kill rats, stray cats, crows, 
Target. \\ SPattows, woodchucks, rabbits, snakes, prairie dogs, squirrels, etc. Saving on ammu" 

and nition which costs }4 as much as cartridges pays for rifle, Always ready because the Crosman 
Game never needscleaning. Try a Crosman at your dealer’s. Send postal card now for’ Targetand Game 
Shooting Shooting,”’ a booklet written by an expert that teils how to become a crack rifle shot. It’s free, 


Crosman Arms Co., Inc., 412 St. Paul Street, 


Rochester, N. ¥. 
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Pn Retich one Striking 


Hooked! You bet he’s hooked! Any one can operate. Four new 1927 
Game little scrapper. He’s given Johnson Motors offer speeds of 8, 13, 22 
you a battle. Your heart pounds and 27m. p. h. 


— your blood tingles—as you play him iad 

J : y Johnson dealer to let you try a 
toward thenet. Man! there’sarealthrill. 7 icht Single or Light Twin. Ideal for 
Bass waters soon will open. Get more fishermen and auto-tourists. Sold on pay- 
and better fishing ments by sport goods, 


this year with a ohns On hardwareand marine 
supply dealers. Write 


Johnson portable 
Outhoard rig, Motors for our 1927 Guide 


boat motor. Attaches 
SS Book and catalog! 


to any rowboat. 
JOHNSON MOTOR COMPANY, 2536 Sample St., South Bend, Indiana 
ort Division: 75 =. Street Canadian Distributor: Peterborough Canoe Co. 
New York, U S. Peterborough. Ont., Canada 
World’s ee Manufacturer of Outboard Boat Motors 











Z 


i, ZN THIS 100 PAGE | 
















Sawing edie; temmaes | 
Pecan Pree Ean Tore 12 to30%/ 


Big New Illustrated CATALOG 
just out — shows complete line. / 
ow tomakemoney withWITTE @ 


Outfits. Solves all] farm ares on prol a 67 years prac- 
tical experience. lame — no no obliaation. 
WITTE E ENGINE WORKS 
2222 wate & Buildin —— ._—o—— City, Mo. 
2222 Em ttsburgh, Pa. 

2222 Wi e Building. 


Read the Money Making Opportunities 
Make More Money on pages 120 to 143 of this Issue. 


| © IS: foom 
2. co. F 


wee Genuine Diamonds Guaranteed = Cash or aie: 
ee sure of satisfac Buy from Loftis, the Direct Importer, d 
50 \aeu De sure of highest quality and value for ‘your money. Our — 
creations in in ee white gold, elaborately carv 
t 


“Build your own with “RASCO”’ Parts’’ 
L Radio Specialty Co.,96-P Park Piace, New York, N.Y. 



































No. 8S7--Ladies’ Wrist Watch, 
solid 14-K crnites ‘old 5° Jewels. aie 
$27.50— ~ $97 = 


$2.78 
ka A 
i Waltham No. ac 
pect Z white gold filled; 
*. tterns 


sorted 
$4.25 down and 
ae 
$99 oon , 
3 RAILROAD WATCHES f° 
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Howto RepairA mber 
Rim Eye Glasses 


MITATION amber used in so-called 

amber rim glasses is a form of celluloid, 

which often can be repaired satisfactorily 
by using celluloid cement. 

One of the easiest repairs to execute jg 
the replacement of a small piece of cellu. 
loid on the nose piece of nose glasses 
(Fig. 1). It is necessary only to hold the 
glasses in position so that the gold piece 
with its two rivets is flat. Put on a quan. 
tity of the cement, making sure that it 
runs in around the rivets; then blow it a 
little to harden the outer surface. Do the 
same thing with the other side. The fol- 
lowing day use a fine file—a nail file will 
do—to dress the cement flat. 

Another simple job is to cement a 
broken rim together. Nose glasses ere 
generally fitted with a celluloid rim with- 
out a brass insert and break easily. To 
repair them, put the lens in place and 
hold the rim together with a rubber band 
-as shown in Fig. 2. Cut or file a V-shaped 
groove at the joint and fill it with cement. 


LINE ON BOARD 






CUT FOR SOLDERING 
AND CEMENT TOGETHER 
AFTER SOLDERING 15 
COMPLETE 


Three types of repairs that may be made 
to amber glasses by using celluloid cement 


To be doubly safe, a thin piece of sheet 
celluloid may be covered with cement and 
laid over the joint; this is trimmed after 
the cement is hard. 

If the crack occurs under the gold clip, 
put cement on each end of the rim and 





-| been previously drawn so the hinges and 


clamp together with a rubber band. 
| <A third common repair job is to solder 
a nose piece to the gold rim insert of am- 
ber rim glasses. Remove the lenses and 
bows by loosening the screws near the bow 
hinges. Mark the lenses with gummed 
stickers so you can replace them properly 
when the job is complete. 

Cut the celluloid rim at the nose piece so 
| that it can be spread apart. Lay the frame 
| ona soft board on which a straight line has 





| ends of the nose piece can be lined up. Hold 
| the frame in place by driving three or four 
pins around inside of each rim and bend- 
ing them over (Fig. 3). Spread the ends 
of the celluloid rim apart and hold with 
pins so that the heat will not melt the 
composition. 

Solder with an iron or torch, being very 
careful not to heat the celluloid. Then trim 
the amber rim to compensate for the addi- 
tional metal on the frame. Remove pins 
and cement the frame together as pre- 
viously described. 

The cement may be colored, if desired, 
by dissolving a piece of colored celluloid 








in it.—Boyp R. ALvorp. 
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Fret-Sawed Plant Sticks 
Enliven a Garden 
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Three designs for plant sticks. The butter- 
flies are 7 or 8 in. long, and the owl, 10 in. 


simple woodwork. They are made with 
a coping saw, painted in bright enamel 
colors, and mounted on sticks % in. 
square and about 36 in. long, or long 
enough to bring them in their natural 
relation to the foliage. 

The wood should not be more than 
4 in. thick. When the forms have been 
cut out, it is well to give them and the 
sticks a coat of white lead and oil before 
coloring them. The sticks may be painted 
green or brown.—C.A.K. 





Easily Made Baseball Game 
for Young Children 


BASEBALL game for amusing small 
children can be made as shown below. 


piece of wallboard 3 by 4 ft. (or smaller) 














Top view and section through the board. 
The obstacles around each hole are nails 


and holes slightly larger than the marble 
to be used are bored in the positions indi- 
cated. This is glued on a foundation 
made of wood or wallboard. Then 1%- 
in. wire brads are driven in where shown, 
and a spring arranged to “bat” the 
marble. The result of each “hit” is de- 
cided by the hole in which the marble 
rolls.—W. J. Epmonps, Jr. 











HESE plant sticks are excellent proj- 
ects for those who find pleasure in | 





A baseball diamond is laid out on a | 
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OUR nerves govern 

your life — your effi- 
ciency, your happiness, your 
health. If your nerves are 
depleted, you cannot con- 
centrate or think clearly; 
you have not the ‘‘pep”’ and 
Spirit to enjoy your pleas- 
ures and sports; you have 
not the physical comfort 
and well-being without 
which happiness is im- 
possible. Is life worth 
living under these condi- 
tions? No! You merely 
exist—you are not getting 
out of life everything that it 
has to offer! 

We are living in an age of 
SPEED; we are leading a 
“‘mile-a-minute” life. We 
crowd two, or even five 


fae 
g 


other 


year! We hurry, we worry, 
and often, we dissipate our vital forces 
through ignorance. We commit these 
sins because we are living in an age of 
acute competition, tremendously high cost 
of living, reckless pleasures—conditions 
that compel us to strain our nerves to the 
utmost. 


Yet, we go on living our lives hard and 
fast, little realizing that we cannot go on 
for long, that there mtist come an end to 
our stock of Nerve Force, and that Nerve 
Exhaustion is staring us in the face! 


Every victim of Nerve Exhaustion, when 
he is stricken with this terrible malady, 
firmly believes that he has been stricken 
suddenly. This is not true. The fact is, 
that it has been years developing, and that 
he has had many, many warnings of what 
was coming—but he did not heed them! 
Though he passes through years of sub- 
normal nerve supply, he pays no attention; 
he believes it quite common—as many mis- 
Jed people do—to feel tired and worn out; 
to suffer sleepless nights in periods; to feel 
discomfort after meals; to feel depressed, 
irritable, melancholy, and often in a 
“mental fog.”” He believes his trouble will 
solve itself ‘‘somehow,” ‘‘sometime,” es- 
pecially since his physician assures him 
that there was “nothing physically wrong,” 
that all his ‘organs are perfect,” that all 
he needs is a ‘‘rest’”’ and he will be “allright.” 
A little rest helps a /ittle—for a while, and 
then he is right back where he started, 
leading the same old life. Finally he 
becomes a bit discouraged, believes that 
every man must endure ‘‘a few discomforts,” 
and keeps going while. the going is still good. 
Little does he realize that every day he is 
undermining his constitution, paving the 
way to al] sorts of physical and mental dis- 
orders, and going through life only HALF 
ALIVE! 


The country is teeming with cases that 
fit this story like a glove, for we Americans 
are the most nervous nation under the sun, 
not barring even the hot-headed Latins. 
They may be called “‘near-neurasthenics.” 
A near-neurasthenic is but a next-door- 
neighbor to a full fledged neurasthenic, in 
the grip of actual, terrible and complete 
Nerve Exhaustion—Nerve Bankruptcy! 


There is but one malady more terrible 
than Nerve Exhaustion, and that is its 
kin, Insanity. Only those who have 


passed through a siege of Nerve Exhaustion 
can understand the true meaning of this 
statement. It is HELL; no other word can 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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PAUL VON BOECKMANN 
Author of ‘“‘Nerve Force” and various 
books on Health, Psychology, 
‘ : i Breathing, Hygiene and kindred sub- 
years of life into a single jects. ,many of which have been trans- 
ated into foreign languages. 


_ ‘Nerve Force.’ 
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LIFE Is NOT WORTH LIVING 
— Without Sound Nerves 


express it. At first the 
victim is afraid he will 
die, and as it grips him 
deeper he is afraid he will 
not die; so great is his men- 
tal torture. He becomes 
panic-stricken and _ irreso- 
lute. A sickening sensation 
of weakness and helplessnes 
overcomes him. He becomes 
obsessed with the thought 
of self-destruction. 

The symptoms of Nerve 
Exhaustion vary according 
to individual characteris- 
tics, but the development is 
usually as follows: First 
stage—lack of energy and 
endurance; that tired feel- 
ing. Second stage—nerv- 
ousness, restlessness, sleep- 
lessness, irritability, loss 
of hair, nervous indiges- 
tion, sour stomach, gas in 
bowels, constipation, irregula1 heart, poor 
memory, lack of mental endurance, dizzi- 
ness, headache, backache, neuritis, rheu- 
matism, and other pains. Third stage— 
serious mental disturbances, fear, undue 
worry, melancholia, dangerous organic 
disturbances, suicidal tendencies, and, in 
extreme cases, insanity. 


ease enminihe acids 


If only a few of the symptoms mentioned 
apply to you, especially those indicating 
mental turmoil, you may be sure that your 
nerves are at fault—that you have exhaust- 
ed your Nerve Force. 


Perhaps you have chased from doctor to 
doctor seeking relief for a mysterious 
“something the matter with you.” Each 
doctor tells you that there is nothing the 
matter with you, that every organ is ‘per- 
fect. But you know there is something 
the matter. Your doctor may prescribe 
a drug—a nerve stimulant or - sedative. 
Leave nerve tonics alone. It is like mak- 
ing a tired horse run by towing him behind 
an automobile. 


And don’t be deceived into believing that some 
magic system of physical exercise can restore the 
nerves. It may develop your muscle but it does 
so at the expense of the nerves, as thousands of 
athletes have learned through bitter experience. 

I have for more than twenty-five years given 
courses of instruction in Nerve Culture by mail. 
Over 100,000 people have learned through me how 
to care for their nerves and how to free themselves 
of the organic and mental disturbances that origi- 
nate in nerve abuse. 


Over a million copies of my book, ‘‘ Nerve Force’ 
have been read by people with high-strung nerves 
who have learned through my advice how to avoid 
nerve strain and how to care for their nerves. The 
cost of the book is only 25 cents (coin or stamps). 
Address Paul von Boeckmann, Studio 1416X, 110 
West 40th Street, New York City. 


Order Nerve Force today. It is not a pamphlet 
advertising my course, but a real book, 64 pages, 
illustrated. The latest edition of Nerve Force 
contains important information heretofore im- 
parted to private pupils only. Nerve Force is on 
file in many public libraries, and at the Medical 
National Library at Washington. Thousands owe 
their recovery from nerve exhaustion to reading 
this book. Your money refunded if the book is 
not all you expect. 


A physician writes as follows: ‘‘I am writing you 
as a Graduate M.D. to say that I have carefully 
read your excellent book on ‘Nerves.’ It has done 
me more good already than anything I have seen 
or tried and I think it easily worth a hundred times 
what I paid for it. It is impossible to read it without 
feeling the wonderful Truths it reveals.” 


A school teacher writes: ‘‘I had the opportunity 
of reading Paul Von Boeckmann's 64-page book 
I completed it in one reading. One 
feels at home and understands unfathomed ideas 
concerning nerves, mind, and body. As I was reading, 
a stranger «approached and remarked, ‘That book 
cured me from what doctors called heart trouble, then 
stomach trouble, etc. I had nothing of the kind, I 
am now a wll man.’ " 
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Play Arbor Keeps Boys Happily Busy 
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Has Work Bench, Tool Chest, and Tank for Toy Boats 





OTHER’S problem is 
to keep the children 
interested outside the 

house; father’s is to keep the 
yard looking something more 
like residence property than a 
junk yard. And the problems 
are complicated if one lives in 
an apartment or bungalow 
court, where the back yard, if 
any, is very restricted—espe- 
cially as boys will be boys, in- 
cluding the neighbors’. 

The arbor playhouse illus- 
trated is a simple but very 
effective solution. The most 
attractive playhouse _ ever 
built, by itself, will not keep 
lively boys interested all the 
time, but by the addition of a 
work bench, toy chest with lock, and a 
boat tank, you will find the youngsters 
in it a great part of their time. More- 
over, they will be occupied in safe and 
wholesome recreation. 

This particular playhouse has the 
double advantage of being inexpensive 
to build and serving as a home for all the 
toys and accumulation of odds and ends 
that otherwise would litter up the house 
and fill closets. 

Most important, of course, is the boat 
tank, for it is an odd child indeed who is 
not fascinated by playing with boats, 
particularly with those crude but beloved 
craft of his own construction. 





OR the arbor itself all that is required 
— are six pieces 2 by 2 in. by 8 ft. and 
ten pieces 1 by 2 in. by 8 ft. One of the 
latter is cut up into diagonal braces for 
the corners. 

A floor is not absolutely necessary, but 
is worth more than the added expense, 
as some water will be slopped out of the 
boat tank. In the original of this design 
the floor was made up of odds and ends 
of boards picked up in a vacant lot; this 
served the double purpose of cleaning 
up the lot and providing free floor 
material. 

The boat tank, which is simplicity 
itself, will keep the children interested 
for hours at a time. Any size or 
shape can be made in this type of con- 
struction. It is well, however, to have it 
5 or 6 ft. long, or even longer, to give a 
fair run for the 
self-propelled 
boats. During 
the hot weather 
the boys can ac- 
tually get into 
the tank and 
splash around 
without damag- 
ing it. However, 
it is purposely 
built up from 

: the ground to 
WORK BENCH make it more 
difficult for the 
children to get 





A simple way to con- 
struct the work bench 
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in it and to kick dirt into it. 

On account of the accumu. 
lation of debris in the tank— 
paper, sticks, even mud— 
there should be a drain hole 
an inch or two in diameter to 
carry off the dirty water. In 


arbor was built, we utilized 
this water during the dry 
summer season for irrigating 
the plants and vines, and with 
astounding results. Each lo- 
cality has its particular va- 
riety of fast-growing plants; 
here we placed morning glories 
on the east, and Japanese hop 
on the west and north. These 

















A general view of the arbor and the 
boat tank, which has borne a hun- 
dred ships on their maiden voyages 
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TANK OF WATER 
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PLAN VIEW 


Typical elevation and plan. Both arrange- 
ment and dimensions may be modified 


completely covered the frame; 
they were set out between the 
frame and irrigation ditch. On the out- 
side of the ditch a row of marigolds and 
cosmos was planted. All were chosen for 
fast growing as the arbor was built ona 
vacant lot and, therefore, temporary. 
For a permanent location, grapes, honey- 
suckle or ivy could be used as a covering. 


F NO bit is available large enough to 
bore a 14% or 2 in. hole, mark a circle 
and drill smaller holes around this; then 
cut between the holes with a chisel and 
trim with a jackknife. Make a tapered 
wooden plug, wrap a piece of coarse 
sandpaper around the taper, and rotate 
in hole until the latter is smooth. This 
is the same principle as seating a valve 
in a gasoline motor. 

Redwood was used in the original tank, 
but any clear lumber will do. The 
beveled edges of the bottom and side 
pieces as well as the end pieces, permit 
the hot tar to fill the joints nicely. A 
drainboard set at one end will serve to 
hold the boats when not in use. 

The toy chest can be any large box. 
The cover is made waterproof with 
roofing paper or other material and 
fitted with hinges and a padlock hasp. 

The space underneath the work bench 
will hold odds and ends of boards to be 
drawn upon when needed for the con- 
struction of new vessels and toys. 

To make sure that too much litter 
would not accumulate around the work- 
shop, an incinerator was built near by. 
This is simply an old wash boiler with 
the bottom knocked out, around which is 
banked an adobe 


. 1. ca WATER TANK 7% BOARDS 
wall. There isan AND PLUG \¢ 


ash pit door in F 
one side. a 

It is nothing |] 
less than aston- 
ishing how much 
work has been 
done in this ar- 


bor. The boys 








California, where the original. 
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units for travel- 
ing by air, water 


and land. 
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How the wooden boat 
tank is put together 
























Home Workshop 
Chemistry 


Simple Formulas that 


Will Save Time 
and Money 








HELLAC can be purified to such an 

extent that it makes a perfectly clear 
solution in alcohol. It then becomes much 
more valuable to the home worker than 
the common commercial grades of shellac. 
It can be used for protecting pictures and 
other delicately marked or colored sur- 
faces; it also can be used as a finishing 
varnish on woodwork with the great 
advantage that it will not turn white in 
spots, as ordinary shellac is apt to do 
when affected by moisture. 

Orange or flake shellac usually contains 
about 6 percent wax, 6 percent pigment, 
and 9 percent sand, wood fibers and other 
impurities. To remove these, dissolve 2 
tablespoons of sodium carbonate in 2 qts. 
boiling water and add 6 heaping table- 
spoons of flake shellac. Cool the solution. 
The wax and other impurities will float 
upon the surface in a solidified mass, 
which may be removed by filtration. 
Carefully acidify 
the solution by 
adding slowly a 
few drops of hy- 
drochloric acid 
while constantly 
stirring the liquid. 
This operation 
must be carried on 
in a glass or porce- i ’ 
lain vessel. The Preparing a filter 
granular light to strain shellac 
brown or yellow 
precipitate is collected on a filter and is 
melted in boiling water to remove excess 
water and to leave the shellac harder. 

A good varnish is prepared by dissolv- 
ing 3 oz. of the purified shellac in 4% pt. of 
denatured alcohol. Should the solution 
still be milky, the shellac probably has 
been adulterated with rosin and is not 
suitable for fine work. 

Shellac is an excellent liquid filler for 
close grained woods, but it will not fill 
the grain of coarse woods. It can be 
colored by the addition of alcohol soluble 
dyes or concentrated alcohol stains; these 
should be added to the alcohol before the 
shellac has been dissolved in it. 

A floor varnish may be made by using 
thick turpentine (Venice turpentine) or 
ozonized turpentine (two parts of the 
latter or one-.of the former) with twice 
its weight of shellac dissolved in 10 paris 
(by weight) of alcohol. This varnish is 
more flexible and, therefore, of greater 
durability, than shellac and alcohol alone, 
but it must always be remembered that 
shellac is quite soft compared with some of 
the other varnish gums. 

Varnished and _ shellacked furniture 
ordinarily should not be touched by 
water, although a moist and slight!y 
soapy cloth may be used to clean the sur- 
face if badly soiled. Otherwise a few 
drops of furniture polish or light lubricat- 
ing oil on a cloth will revive the finish. 
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TEMPERED 
FOR TOUGH 


Ne a 


SIMONDS 


The tougher the job, the 
greater the need for a saw 
made of special steel— 
a Simonds World-Famous 
Crescent-Ground Cross- 
Cut Saw. Ask your Hard- 
ware Dealer. 


SIMONDS SAW AND STEEL CO, 
“The Saw Makers” 
Established 1832 
Fitchburg, Massachusetts 


Pronounced S!I-MONDS 


SAWS FILES KNIVES STEEL 


Branches and Service Stations in Principal Cities 
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WOODWORKING MACHINES 


Cabinet Shop 
Special 
No. 10 

$290 
with Motor 


You ought to have this handy Parks in 
your shop. It is a compact, complete 
machine designed just like a big produc- 
tion outfit at one-fifth the cost. Includes 
8-inch circular rip and cross cut saw with 
polished cast-steel saw table, 16-inch band 
saw with tilting table for bevel-sawing, 
6-inch jointer, and motor operating from 
any light socket. Just plug in and go to 
work! Fits in a corner of your basement. 
Does any kind of cabinet and joinery 
work. Add lathe, shaper and other at- 
tachments any time at small cost. For 
the man who does ‘‘odd jobs” in his off 
time this Parks is a big money maker. 
Turn out as much as a four-man shop 
working by yourself. 
Write for circular and Parks 


complete catalog of handy 
woodworking machinery 


The Parks Woodworking Machine Co. 
1547 Knowlton Street, Cincinnati, Ohio 


Canadian Factory: 208 Notre Dame East, 
Montreal, Can. 




























1Does work 


At all lead- 


ing hardware 


This perfectly balanced 1-pound 
hammer is made of tool steel. It 
has chisel-edged claws, without al- 
tering the claw feature. It has two 
small claws right and left to reach 
close corners next to wall. The 
head is correctly balanced making * 
it possible to remove 10’s at one 
pull, Write for fully illustrated 
folder. 


Chisel-Edge Claw Hammer Co. 
H. A. Ayvad, Hoboken, N. J., Dept. E 


CHISEL - EDGE- 
CLAW HAMMER 
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«@: More Metal 
q — you can get 


¢ these wonderful, 
' = new ATKINS “Silver 
3 Steel’? Hand Hack Saw 
¢ Blades at YOUR Hard- 
¢ ware Store. Developed by 
: steel experts in Atkins lab- 
oratories, actual use shows 
“Silver Steel” Blades cut 
SIX times longer than ordi- 
nary hack saw blades. 


YOUR Hardware Store can 
show you these new “Silver 
Steel” Hack Saw Blades 
displayed as shown below, 
for every metal cutting use. 
No need to waste time, ma- 
terial and labor cutting 
metal. Look for the AT- 
KINS name on the blade. 
We will gladly send you 
descriptive folders of “Silver 
Steel” Hand Hack Saw 
Blades. 


If your dealer cannot supply you, tell us what 
metal you cut, enclosing 25c, and get a sample 


“Silver Steel’’ Blade. 


E. C. ATKINS & CO. 
Established 1857 
Leading Manufacturers of Highest Grade Saws 
for Every Use; Saw Tools, Saw Specialties, 
Plastering Trowels, Machine Knives, Grinding 
Wheels and Files. 


428 South Illinois St. 
INDIANAPOLIS, U. S. A. 


YOUR 


mtATHINS\ sm. 


STRVER'S TEEL HACKS AW BEADESI 
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Hardware 
Store 


How the platform and framework look be- 
fore the canvas sections are put in place 


may be inserted where desired after the 
sections have been sewed. 

Brass grommets are placed where the 
guy ropes are to be fastened. These are 
inserted on the edge with a punch and 
die that can be obtained at any well 
stocked hardware store. 

If a shower bath is desired, it can be 
constructed as shown below and covered 
with wood, or with building or roofing 
paper. The roof is wood, covered with 
roofing paper. 

The roof of the tent itself can be wood, 
if preferred, like the roof of the veranda. 
Of course, no guy rails would then be 
necessary. 

The lumber list for a camp of the size 
illustrated is as follows: 

For foundation, 9 (or, better, 12) pes. 8 by 
8 in. by 2 ft. chestnut posts and 3 pes. 4 by 4 in. 
by 19 ft. 6 in. oak or yellow pine sills. 

For the tent proper, 7 pes. 2 by 6 in. by 17 
ft. 6 in., floor ioists; 2 pes. 2 by 6 in. by 13 ft., 
cross floor joists at ends; 8 pes. 2 by 4 in. by 
6 [t., tent guy rail posts; 8 pcs. 2 by 6 in. by 
5 ft. 6 in. tent guy rail post braces; 4 pes. 2 by 
2 in. by 15 ft., tent guy rails; 6 pes. 2 by 4 in. 
by 5 ft. 6 in., studs; 2 pes., 2 by 4 in. by 13 ft., 
plates; 4 pes. 2 by 4 in. by 8 ft. 6 in., rafters; 
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RIDGE POLE 


~ 2*2" BRACE 








How to Build a Canvas Camp_ 


(Continued from page 75) 
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1 pe. 2 by 4 in. by 15 ft., ridge pole; 2 pes 

2 by 2 in. by 8 ft., ridge pole braces; 12 pes. 
2 by 4 ft. by 3 ft., corner braces; 2 pes. 2 by 
4 in. by 7 ft., door posts; 1 pe. 1 by 5 in, by 
10 ft., cross door top piece; 1 pe. 2 by 4 in, 
by 9 ft. cross door top piece; 2 pes. 2 by 4 in, 
by 17 ft. 6 in., plates on floor (across veranda 
and house); 2 pes. 2 by 4 in. by 6 ft., plate on 
floor at door end; 1 pe. 2 by 4 in. by 3 ft., 


FLOOR AS BIG AS 
FULL SIZED TENT 
SECTION 







WIDTHS OF CANVAS 
FOR ONE T 











CORDS 3” APART 


yy, 

S: LDED 
‘0 FORM 

EDGE 








END, FO 
TWICE AND STITCHED 
AS SHOWN Ti 
A STOUT 





A BRASS GROMMET 
AT END OF EACH 
SEAM 


Each canvas section is laid out on the 
floor, pinned, and then heavily stitched 


ridge pole support; 2 pes. 2 by 2 in. by 2 ft. 
6 in., door transom pieces; 2 pes. 1 by 6 in. 
by 13 ft., floor sides at sides; 2 pcs. 1 by 6 in. 
by 6 ft., floor sides at end; 240 sq. ft. flooring, 

For veranda, 3 pes. 2 by 6 in. by 14 ft., floor 
joists; 2 pes. 1 by 6 in. by 6 ft., floor sides at 
end; 2 pes. 1 by 6 in. by 6 ft. 6 in., floor sides 
at sides; 4 pes. 2 by 4 in. by 7 ft. 6 in., plates; 
8 pes. 2 by 4 in. by 9 ft., rafters; 6 pes. 2 by 4 
in. by 4 ft. 9 in., studs; 8 pes. 2 by 4 in. by 3 
ft., corner braces; 2 pes. 2 by 4 in. by 7 ft., 
door posts; 1 pe. 2 by 4 in. by 9 ft. 6 in., ridge 
pole; 4 pes. 2 by 4 in. by 6 ft., veranda rail; 
sav sq. ft. flooring; 150 sq. ft. sheathing for 
roof. 
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REFILL PAIL 
PULLEY 
BOILER _ 







SPRING 























SHOWER BATH (SECTION) 




















Side and end view of the framework, details of the veranda roof, and a section 
through the shower bath, which is built entirely separate from the canvas house 
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For all who hunt, 

sail, motor, 

camp out or study 

birdlife. Unexcelled 

for useinthe movie 

andtheatre oratout- 

, doorgames. Magni- 

fies 6times. Makes distant objects large and clear 

the world to your feet. Precise optical qual- 

ities. Durable finish. Carrying caseincluded. At your 
dealer or direct, postpaid. 








THE POCKET 
TELESCOPE 






Apractical six power telescope. Made on the same 
formula as the Biascope, serving similar purposes. 
Neat leather case. At your dealer or direct, post- 
paid. Money back guarantee. 


Wollensak Optical Company 
896 Hudson Avenue : : Rochester, N. Y. 


Manufacturers of Binoculars, Telescopes, Micro- 
scopes, Photographic Lenses of High ‘Quality. 





HI-OHM VOLUME CONTROL 


All metal self-cooling frame 
has resistance unit securely 


clamped in. No moulded 


arts to crack or break. 
ix resistances, 10,000 to 
500,000 ohms. 


$2 Any dealer can supply. 
(Quarter size) 7, Canada: Carter RadioCo., Ltd. 


wenecy CARTER RADIO CO. 
Rss CHICAGO 


BUM AS 











BIG NEW 1927 
CATALOG-FREE 


Dealers, Agents, Set Builders — get our 
big 1927 "Cato 2” 228 nationally advertised 
lines. Lowest prices in America! Largest, 
most complete stock. Radio’s latest develop- 
ments. It’s a ae oe — 4 — 
ICAN AUTO & le le 
ones. McGee Street, Kansas City, Mo. 


















Sport Bodies for Fords 
























































at FACTORY PRICES! 





Models. 


wet $39 50 


} Write for Booklet 
A-10 Showing Other 











Build a 
Victoreen Universal 
using 


VICTOREEN 
Super Coils 
Send for Folder 


Geo. W. Walker Co. 
6528 Carnegie Ave. 








Dept.I Cleveland, O. 














$146.75 +4$103.00 


AMAZING NEW 


AoDoS 
‘SUerancy pen 
ovives — takes. Se 
Great money maker. Everybody inter- 
ested. Reserve territory immediately. 
» St. Louis, Mo. 


LAO PDD +A DH 4 WH 





Wooden Monkey Performs 


Balancing Stunts 


REMARK. 

ABLE acro- 
bat is this wooden 
monkey. It can 
balance on heels 
or toes in the most 
grotesque and ap- 
parently impossi- 
ble positions and 
do all sorts of 
weird, rhythmic 
dances. 

This novel toy, 
which is a favorite 
in India, usually is 
made of teakwood, 
but it can be whit- 
tled from any 


hard, tough wood. 

















The monkey acrobat 
hanging by his toes 


It can be made in 


various sizes and forms, but those indi- 
cated in the drawing below have proved 


satisfactory. 


The balancing weights are of wood, and 
the bar which connects them and passes 
through the figure is stiff reed. This may 
be heated:slightly and bent as necessary 
to obtain the most perfect balance. 

The model illustrated was made by a 
craftsman in India from teakwood. It is 
owned by Howard Wheeler of Baldwin, 


New York. 














Front and side views to aid in whittling the 
figure; the balancing weights and platform 





Applying Lacquer to Metal 











TOOL for applying lacquer to flat 
metal surfaces, which is in some re- 

spects superior to the cam- 

el’s-hair brush usually em- 
ployed, is nothing 
more than a pad- 
dle shaped piece 
of cigar box wood, 
about 1 in. wide 
at the end, around 
which a piece of 
velvet is glued. A 
wider swab is use- 
ful for dusting 
photos.—W. J. E. 


A swab for lacquering 
flat metal surfaces 


Experienced carpenters 
and machinists know that 
the finest tools are, in the 
end, the cheapest. 


For more than eighty 
years Maydole Hammers 
have been considered as 
fine as can be made. 
Heads are of selected tool 
steel, press-forged. Han- 
dles are of clear, air-dried, 
© second-growth hickory, 
put on “for good.” 



















If you take pride in your tools, 
you'll get real pleasure out of 
owning and using this superior 
hammer. 


Ask your dealer for the genuine 
Maydole. Look for the “D. May- 
dole” stamped on the head. 


We'll gladly send you a free copy 
of our interesting and useful 
Pocket Handbook 23 “B” on re- 


quest. 


Waydole 


Hammers 








The David Maydole Hammer Co..Norwich NY 
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Even outdoors—hair never out of place! 


STRIKEW 
You’re Out! 


One, two, three— Out! He didn’t have 
a chance. 


Your unruly hair hasn’t a chance, 
either, when you use—Stacomb! Go 
into action with this modern dressing 
and you can give those stubborn cow- 
licks the one-two-three every time they 
come to bat! 


Stacomb is the hair dressing which more 
fellows rely on than any other. And here’s 
the reason — 


Stacomb really does keep. your hair smoothly 
in place. There simply isn’t any argument. 

But more — Stacomb brings out the natural 
lustre of your hair. Supplies the oils your hair 
needs. Never leaves it dried out, as frequent 
wetting with water does. 


Stacomb never makes your hair look gummy 
either. It is actually beneficial—it helps pre- 
vent dandruff. 

Stacomb comes as a combing cream,—in 
jars and tubes, —and now in the popular new 
liquid form as well. All drug stores. 


FREE 
OFFER 











Standard Laboratories, Inc., 

Dept.BC-8 113 W. 18th Street, New York. 
Send me free sample of Stacomb as checked:— 

Original, cream form 0 New liquid form 0 


Name.. 
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TELLS ALL ABOUT THE 


» 15 New Features 


as well as the many other features of the wonderful vane | 
that thrilled the world in 1926 by its remarkable speed ane 
poe You will want to know especially about “The Pilot” 
— a NEW device that steers — boatin any course you 
— —_ a or curved, without —— f a — 
Leaves you free tocast, or troll or rest. T’ 


LOCKWOOD 


BOAT @ MOTOR 





Wa meny other Se peneqne—tepeovemants 

—_ ° Starting, 

Bowers in apo he lg vind out all about roppine. in 

deeyetden any Motor. Get the 

i out Ft Lay pd se oe og 

—_ way 

‘anced engineering methods backed 

TOCKWwo = 

I MOTOR bs Aarts: oD 





717 Jackson St. 





A Ball Bearing Merry-Go-Round. 


oo a few pieces of lumber left 
over from building a house, an 
iron post, two discarded automobile bear- 
ings and some canvas, W. E. Robertson 
of Pelican, La., built the merry-go-round 


illustrated. 


A 2-in. iron nate 7 ft. long was set in 
the ground and fixed rigidly upright with 
concrete. A ball bearing was placed over 
the post on the concrete. On this was set 
a piece of lumber 2 in. thick and 12 in. 
square, a 2-in. hole having been bored in 
the center. 

The bottom frame, in the form of a large 
cross, was made of two pieces 2 by 4 in. 
by 8 ft., with an outside rim of 1 by 4 in. 
boards. The frame was bored to go over 
the post and then fastened to the bottom 
of a long, narrow box made to inclose the 
post. It was also fastened to the block 
resting on the ball bearing. 

The frame was floored with light boards 
and fitted with a railing of 4-in. pipe set 
16 in. above the floor. An 18-in. opening 
was left for an entrance and four seats 
were fastened to the floor. 

Over the post and within the upper end 
of the boxlike casing, a roller bearing was 
placed. The awning frame. 8 ft. in diam- 
eter like the floor, was made of four 1 by 











This easy turning little merry-go-round was 
made almost entirely of odds and ends 


6 in. by 8 ft. boards, tapering from 6 in, 
at the center to 1 in. at the ends. The 
outside rim was formed by 44 by 2 in. 
strips. 

Usually one child sits in the entrance 
pushing on the ground with one foot to 
keep the merry-go-round turning, but 
the friction is so little that a child in one 
of the seats can keep it moving simply b 
pushing on the ground at intervals wit! 
a stick.—D. H. Rust. 





Footstool Made in Form of Old Treasure Chest 


GROCERY box, some tan canvas 
from an old army tent, a piece of 
leather belting, a discarded cushion, a few 
brass headed upholstery nails and various 
odds and ends were converted into the 
treasure chest footstool illustrated. 


The footstool is a grocery box padded with 
an old cushion, covered with canvas, and 
ornamented with leather belting and tacks 


The box was turned upside down, pad- 
ded with the cushion and covered with 
canvas. The edges were trimmed with 
leather belting and handles were added. 
Then a skull-and-crossbones design was 





painted on the sides.—L. A. LANGREICH. 


CUSHION 






LEATHER BELTING 


NAILED ON WITH BRASS TACKS HANDLE 





How to Make a wort Joint Water-Tight 


OODEN tanks, pipes, 
decks, floors, partitions, 

and silos can be made water- 
tight or practically so if the 
joints are prepared as indicated 
in the accompanying diagram. 
The edges are grooved by 








wood fiber. The edges then 
are planed to the bottom of the 
groove, as at B, Fig. 2. 

If water is applied at this 
stage, it is obvious that the 
compressed fiber will expand, 
as at C, Fig. 3. Therefore, 


35 
compressing, not removing, C_ EZD: when planks or boards so pre- 
the wood, as at A, Fig. 1. In ZZZA pared are nailed edge to edge, 
the absence of suitable tools or wee. _ the effect of moisture is to 
machinery, this may be done NN A make the joints watertight. 

by hammering or pressing a 8 LZQA3 Any blacksmith can forge a 
steel rod into the edge of the FIG.4 flat, hooklike tool to be used 


board or plank as far as can 
be done without breaking the 


The four steps in 
forming the joint 


with a hammer in making the 
groove. 








© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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fanick Way to Draw 
Screw Threads 


By Henry Simon 


E THINK of the simplest things 
last. This is perhaps the reason 
why it never occurred to the writer until 
recently to make thread templets like 
that shown in the illustration. Nothing 
could be simpler or more effective and 
reliable than to use the cross section of a 
screw in making a drawing of that screw. 
About all that is required to make one 
of these templets is a piece of smoothly 
threaded stock, a hack saw, and a file. 
If the saw is used carefully, two templets 
can be made from each piece of threaded 
stock of the larger sizes. Ends of stand- 
ard cap screws make good material, as the 
threads on the better makes of them are 
smooth and true. 

The surface of the section must be 
straight and parallel to the center line. 
Its height should not be less than about 
three quarters of the radius of the outside 














CARDBOARD 


CX@ 


Templets to aid in drawing full size threads 
rapidly can be made from common cap screws 


of the thread, as otherwise distortion of 
the thread form occurs. For instance, a 
templet made from -in. stock should 
not measure less than 3% in. from the 
top of the thread to the foot surface. 

Where no surface grinder or miller is 
available, a good way to finish the surface 
of the cut is by placing a large, fine flat 
file on the bench and rubbing the piece 
on the file. In any case the surface 
should be finished by rubbing it in this 
way on a fine oilstone, in order to remove 
the burrs left from the former operations. 
The working edges are then given a final 
smoothing by drawing a piece of leather 
over them. 

It is advisable to use for the finer 
threads SAE threaded screws, and USS 
for the coarser templets, because in that 
way there will be the least variation in 


144.20 SAE. From 1 to 2 in. will be found 
a convenient length; this depends on the 
size of the thread. Templets of very large 
diameters should be made from stock 
from which the center has first been 
drilled out, as shown at A, as they will be 
lighter and time will be saved in finishing 
them. The number of threads should be 
stamped upon (Continued on page 110) 
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_ No.22—9’x3’ 
| NewModelSouthBend 
| Back Geared, Screw 
Cutting Precision 
BENCH LATHE 
With Compound Rest 
Counter- $ 
shaft and 1 65 
Equipment... 
No.22—9in.x3 ft. Back 
Geared, Screw Cutting 
Precision Bench Lathe 


ie 





ee eS a Scanmaie Sy —_ ho sy Rest, 
SOUTH BEND LATHE WORKS Ney, York Selesroom and Equipment 150. 


835 East Madison St. South Bend, Indiana _ Telephone Canal 9085 Write for Booklet 22, 


and our Time Payment Plan 

















During 20 Years We Have Built - r 
‘ia ane = 36,000 South Bend Lathes Specifications 
e No. 22 Jr. Lathe _ The Popular Sizes are: Of the No. 22 Jr. Lathe 
Back Geared Head Stock 9in.x3ft. - - $258 Swing over Bed........ 9% in. 
Pahoa — lie ” in. x4 fe. ~ ss 308 |f Length of Bed............ 3 ft. 
Power Feed to Carriage 12 a ns 3 ‘ ‘ ‘ 2 335 ~_ _ ~ seen sei "ts in. 


Set-over Tail Stock for Turn- 
ing Taper 

Graduated Compound Rest 

Micrometer Graduated Col- 
lar on Cross Feedand Com- 
pound Rest Screws. 

Builtin 2%, 3, 3% and 4-foot 
bed lengths. 


Motor Drive for No. 22 Lathe. 4% . 
H.P. Reversing Motor driven from Hole through Spindle. .% in. 
an ordinary lamp socket. Aone rae S i 
Attachments for No. 22 Lathe: ewig 
Milling Attachment, Taper Attach- Thread Cutting ye : 
ment, Electric Grinder, Draw-in Weiahe Lathe wi he per in. 
Chuck, Electric Mica Undercutter, fn teaembaae 375 Ib 
Turrets, Lathe and Drill Chucks, etc. | |Lmmmmeememeamamnamamenes Se 


crew, % in. dia. 






































A successful shave is 
made up of three things— 


iis a good brush, 
a good lather, 
and a good razor. 


FOR REAL 


Fun-—Money 
Have fun. Be popular. Make real 
money in your spare time. Easy! 
When you learn to play a 




















“ We will supply the first 


ITING- 
WH G-|| fue Tone Saxophone J 
ADAMS Ifyou can whistle a tune you can learn 
Vilnars to playa L pee ay 3 oe given onre- 
quest with eac uescher Sax’ give you 
Rubber Cemented quick, easy start. Many learn scales first \MiJ 
Shaving Brush hour, tunes first week, with Bueschers. 
Easy to Play — Easy to “Pa 
‘lem hertwoare upto you. Take any var ak Ait ds for 
‘Thisfamousnameon ashav- six days’ trial. See what you can do. If you de- 
fi ing brushis a guaranteethat cide to keep it, pay a little each month. Send for 
you are getting a good brush. the Beautiful Catalog and the details of this lib- 





eral plan. No obligation. Mail the coupon today. 


BUESCHER BAND INSTRUMENT CO. 
2018 Buescher Block Elkhart, Indiana 





cr 7 

| BUESCHER BAND INSTRUMENT CO. 383A | 
218 Buescher Block, Elkhart, Ind. 

I Gentlemen: Witnout obligating mein any way please send I 





the size of the templets. For example, | 
the 20-thread templet can be made from | 


WHITING-ADAMS 


BOSTON 
BRUSH MAKERS FOR I18 YEARS 


| a Name instrument. 








| | me your freeliterature.Mentioninstrumentinterestedin. | 
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It’s Easy to Build 


Perform every woodworking operation with greater 
speed, accuracy and economy on 


* Bench 

Boice-Crane Band Saws 

Do ripping, mitering, eee. rabbeting, sand- 
ing, grinding and band saw operations better, 
quicker and easier. Driven by any % to % h. p. 
\ motor; portable; attached to any‘light socket. Sold with 
® . or }without.motor. Unsurpassed values and prices. 
Write today for 64-page booklet on Bench Saws, Drills, 
Jointers, Lathes, Band Saws and list of books containing 
designs on how to make toys, furniture, etc. 


W.B.&J.E.Boice, Dept.P.S.6-C, Toledo, Ohio 
**World’s Largest Makers of Small Bench Machines’’ 
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‘Travel on 
“Uncle Sam’s” Payroll 


RAILWAY POSTAL CLERKS 
MAIL CARRIERS 


$1700 to $3000 Year 
MEN—BOYS, 17 UP = 


IMMEDIATELY 
Steady Work. No Layoffs. 


Jobs Obtainable ¢ 
SHOULD MAIL COUPON 64% Name 


Paid Vacations. 
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ear 
COUPON=> ,¢° FRANKLIN INSTITUTE 


o Dept. J-267, Rochester, N.Y. 

¢ Sirs: Rush to me without charge: 

¢ (1) Specimen Railway Postal Clerk 

¢ Coaching: 2 FREE 382-page book 

¢ describing U. S. Government positions 

é open to men and women and full partic- 
¢ ulars telling how to get them. 
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Materials 


for 





Bearings, Belting, Blue Prints, Books on 
Mechanical and Scientific Subjects, Brass, 
Castings, Compressors, Gears, Lathes, Mo- 
tors, Saws, Shafting, and Supplies of every 
kind for Model Makers and Handy Men. 


Complete Catalogue 25 cents, which is allowed 
on first $2.00 order. 


AMALGAMATED SALES AND SERVICE 
CORPORATION 
327-B South LaSalle St., Chicago, Illinois, U.S.A. 


A 2c. STAMP —will start you on a 


road to sus:cess. 
Money Making Opportunities on pages 120 
to 143. 











The New Red Jacket 
Craftsman’s Lathe 
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KES 
Easy Now 


It’s fun to make furniture, garden trellis, 
toys, improvements and repairs with a set 
of tools like this carefully designed by a 
master workman. 

The complete equipment con- 
sists of the powerful Red 
Jacket Motor, with direct 
drive to an accurate wood 
turning lathe (capacity 9 in. 
x 34 in.); a bench saw, that 
has depth and side gauges; 
scroll and ig saw; and all 
accessories for both por- 
table and stationary power 
drilling, buffing. grinding 
and cleaning. Attaches to any light 
socket and converts your work bench into 
a complete private tool and machine shop. 


A Special Crafts Course 
And Blueprint Service is free to Red 
Jacket Shop owners—all that there is to 
know about handicraft methods, ra‘yv 





ing, designing, carpentering, decorating, 
is taught by special correspondence. 


Buy on Your Own Terms 
Only $10.00 down. TLiberal discounts 
for cash. Easy monthly payment plans. 
It is no hardship to own a Red Jacket. 


Interesting Literature Free 


Just send the coupon. You will be sur-s 
prised with all it contains. Beautiful, § 
instructive, Fascinating, Interesting. . 
Everything Explained in Our Literature. @: 
sesessseceseene MAIL COUPON NO Wesecsnsssesscen 
WACO TOOL WORKS, 
2915 Se. Wabash Avenue, Chicago, Illinois. 
Manager, Dept. 6. Please send me gta tt} 


about 10-day free trial, free blueprints, and 
down payment. 
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Think of it! You can now get 
a Genuine Underwood for only $3 

down and small monthly payments. 

Special FREE TRIAL Offer 
Don’t send any money now, just mail in the 
coupon for full information about our special 
free trial offer and special prices and terms. 


Any One Can Operate a 
T ter 


Youcanlearnto writeon this machineina JM 

week's time! Wewill give you FREE £ 

a typist’s manual and a course £4 

in touchtypewriting! Write at once, 

don't delay, send the coupon NOW! 

Shipman-Ward Mfg. Co.. ° 
A-214 Shipman Bldg., Chicago 


Name. 





Address 
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The Electrician’s Wiring Manual 
By F. E. SENGSTOCK, E. E. 

Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 
and other buildings. 

It completely covers inside elec- 
trical wiring and construction in 
accordance with the National Elec- 
tric Code. Pocket size—flexible binding 

448 pp. Price, $2.50 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York City 
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Waist WATCH $35% 





oy Tes MOTORING wear an Ingersoll 
Wrist Watch. The jolts and jars 
of driving don’t affect its timing 
dependability the way they do the 
more delicate watches. | 
And in case of accident, you can 
get it repaired quickly and at a 
very low cost by sending it to the 
Ingersoll Service Department, 
Waterbury, Conn. 
Wrist Radiolite, tells time in the 
dark, $4.00. Dealers everywhere. 
INGERSOLL WATCH Co., Inc. 


New York + Chicago + San Francisco 
Re LA RES I EE 





June, 197 





Using a Shaper to Cut — 
Internal Key Seats 7 


keyseating of pulleys or gears on 
special machines and the lone mechanic 
in a factory repair shop must cut his with 
a chisel, there is a stage where neither 
method is exactly suitable. ; 
Small shops frequently do such work 
on the shaper. That, however, is not so 
easy unless the proper equipment is pro. 
vided. The accompanying illustration 
shows a tool holder that is useful for this 





| work. It fits in the clapper block jn 


TOOL BLOCK 








A shaper tooi holder for keyseating, which 
replaces the tool post in the clapper block 


place of the usual tool post. A large nut 
holds it tight. 

Notice that there is no set screw shown 
| in the side of the clapper box, and that 
the tool cuts on top. With the tool 
cutting on top, there is no need to lock 
the clapper. Of course, the same tool 
holder can be used for cutting on the 
bottom or side, as for die work, but for 
keyseating better results will usually be 
obtained if the tool is made to cut on top 
as shown.—J. E. 





Quick Way to Draw Threads 


(Continued from page 109) 


both ends, or a flat can be filed on top and 
the number placed there. 

For the finer threads, it is best to glue 
a piece of cardboard about .010 in. thick 
to the foot surface, with the edges about 
‘4% in. back from the root diameter, 2s 
shown at B. This will enable the drafts- 
man, by slightly inclining |-is pencil, to get 
under the edge and thereby to prodicea 
more accurate form. 

There is no comparison at all between 
the rapidity with which work can be done 
with one of these templets and the usual 
way of laying out the thread, with divider 
and triangle. The templet method lays the 
work out so that the division is even and 
true. Puncturing of the paper with di- 
vider marks is avoided, and most of the 
usual auxiliary lines are unnecessary. 

For most purposes the lines produced 
with the aid of the templet, if made with 
a sharp pencil, will be sufficiently gocd 
without any further work, but ever 
where it is desired to sharpen up tle 
drawing or to trace it in ink, the. work 
will be greatly facilitated by the even 
height and spacing of the threads. 


wo the larger shops do theiy . 
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SGO roel! 
EVINRUDE 


on Your Boat 


Play as You Pay 


OUR models — 8 H.P. 

Speeditwin 75 lbs.; 4 H.P. 
Fastwin 49 lbs.; 24% H. P. 
Sportwin 44 lbs.; and 2 
H.P. Utility Single. Exclusive, copyrighted ‘‘Boat- 
Speed Guide” tells at glance which motor will 
give you the results you want. Standardized down- 
payment of only $30 regardless of model. Stand: 
ardized, low monthly terms — a long time to pay. 


FREE TRIAL GUARANTEE 


Within an hour or less you masterevery detail of 
starting, stopping, steering, reversing,trollingand 
speeding. New, Free Trial Guarantee refunds 
money if not satisfied. That’s the confidence we 
have in Evinrude superiority and in your likin 

this sport. Every outingisa real vacation. Notraf- 
fic rules, no way to be reckless. More room than 
in your car—new things to see, new places to go. 


New Evinrude Year Book 
Motors in actual colors, 40 interesting pages 
showing beautiful waterways, speed records 
—complete facts! Send for free copy today. 

EVINRUDE MOTOR COMPANY 
2504-27th Street Milwaukee, Wis. 








Go Into the Woodworking Business 


Big profits instead of small wages. Plenty a 
of interesting work. One machine com- 
pletely equips you. SIMPLICITY Wood- 
worker is eight machines in one. Does 
practically every woodworking operation. 
Makes the fanciest woodwork for homes and 
other  build- 
ings, also 
thousands of 
saleable 
articles. Write 
us about this 
opportunity. 


Combination 
Woodworking 
Machine Co., 
549 W. Ran- 
dolph St. 
Chicago, III. 


Po 


ae Sterlingd 


32 page RADIO BOOK 


Your most valuable ally in selec- 
ting yournecessary accessories and 
home servicing equipment. Tells 
what testing meters are needed 
for every purpose, explains the 
correct use of “B’’ Eliminators, 
shows seven typesofbattery charg- 
ers, gives the ‘‘how and why” of 
checking set operation and of re- 
newing the life of tubes at home. 
Write today for booklet *‘F’’—no 


obligation. 
The Sterling Mfs. Co., 2831 Prospect Ave., Cleveland 
eS 


























Own a CORONA 
| = fe 






The portable typewriter 
built like an office machine. 
Has four-row keyboard and 
big-machine features 
throughout. 

Write to 
LC Smith and Corona 
Typewriters Inc. 
613 E. Washington St., Syracuse, N.Y. 


—will start 
A 2c STAMP [vil att 
road to success. See Money Making 
Opportunities on pages 120 to 143. 
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Too Big for a Lathe 


(Continued from page 82) 


expression was distinctly pained. He 
had called Old Bill out for service in time 
of need, and what did he hear—nonsense! 

“I know,” Old Bill replied evenly. 
“TI noticed the lathes as we passed 
through the shop. I saw some other 
things, too—for instance, your milling 
machine, a couple of big boxes from 
some old engine, and a motor, and a 
speed changing outfit.” 

The mill foreman brightened. “Per- 
haps you can do it here after all,” he 
conceded in a more conciliatory tone. 
“I hoped when we called for you that 
you would be able to figure out some 
kind of trick.” 

“T see what he is up to,” exclaimed 
Lamons. “He is going to support the 
shaft in those bearings, and fix a tool 
to turn the journals.” 

“Why didn’t we think of that before!” 
the mill foreman ejaculated. “Well, Old 
Bill has the reputation around here for 
devising ingenious methods, and I sup- 
pose we should not hope to equal him!” 

They were still walking about one of 
the buildings. Old Bill, who had noticed 
some boards in the center of the concrete 
floor, pointed to them and asked, “‘ What 
is under there?” 

“Nothing now,” the mill foreman 
replied. “There used to be a conveyor 
in a trench through this building, but 
now it is nothing but a covered pit.” 


“WT IS the very thing I have been 

logking for,” Old Bill assured him. 
“There, is the lathe where we will true 
up the shaft.” 

“The wheel will swing in the pit?” 
Lamons asked, much interested. 

“Yes,” Old Bill replied. “We will 
fix up these boxes so that they will carry 
the weight of the shaft and wheel. We 
will try to set them so that they are on 
some part of the shaft that is not worn.” 

“That will be all right on one end,” 
Lamons commented, “but on the other 
there is nothing but the journal.” 

**Perhaps the journal on that end will 
be true enough to help some,” Old Bill 
answered. “In case it is not, we will 
carry it on the centers.” 

‘The centers?”’ Lamons queried. Then, 
quick to perceive Old Bill’s thoughts, he 
added, “Oh, we will take the tailstocks 
from the lathes and bolt them to the 
floor?” 

Old Bill gazed quizzically at the ma- 
chinist. ‘‘You have it exactly,” he ad- 
mitted. “They will serve to take up 
all the end play, and then we may need 
them to carry the weight when turning 
the short end of the shaft.” 

“The speed reducer you mentioned—” 
Lamons went on, “I suppose we will use 
that to reduce from the motor, putting a 
belt over the big wheel?” 

“Just so,” Old Bill replied. “Then, 
we must have something to hold a tool, 
and I thought the best thing we could 
take would be the table from the milling 
machine. We can bolt the saddle to the 
floor, line up the table travel with the 
shaft, and clamp a turning tool to the 
top of the table. The feed will have to 
be by hand, for (Continued on page 112) 














Pacing Your Strides 
Toward Super-Machines 


As fast as you improve a 
machine or method of operat- 
ing, a VEEDER announces 
the outcome—in output. 


It reels off your progress 
in new developments, in terms 
of added production—per day 
or hour. 


You leave behind old 


production - standards when 
you look ahead to the Aigher 
records that any machine can 
make on a 


COUNTER 


Thelarge RevolutionSet-Back 


Counter below records the output of any 
machine wheré a shaft-revolution indi- 
cates an operation. 











Sets back to zero from any figure by turn- 
ing knob once round. Supplied with from 
four to ten figure-wheels, as required. 
Price with four figure-wheels, as illustrated, 
$10.00—subject to discount. Cut less 
than one-half size. Set-Back Rotary 
Ratchet Counter, to record reciprocating 
movements as on presses, $11.50 (list). 
Smaller counters from $2 up. 


Speed Counter 


+ . . 

Here’s the handiest instrument 
for finding revolutions-per-minute of a 
shaft or flywheel. You hold the tip of the 
counter against end of revolving shaft; 
press lightly when the second hand of your 
watch comes to 0; release pressure when 
minute is up. A spring clutch controls the 
recording mechanism. 





(Cut less than 1% size) 


The Veeder Speed Counter enables you 
to keep motors, engines, generators, line 
shafting and machines operating at efh- 
cient speeds. Price, with two rubber tips 
(as illustrated), $3.50. 


FREE—We’ll send you the big 
Veeder Booklet. Shows count- 
ers for all machines and de- 
velopment-work. Write— 


The Veeder Mfg. Co. 


44 Sargeant St. Hartford, Conn. 
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BINOCULARS 


= Fn ocetine genie”: EZ. F. 
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lia noe 40 ‘Days. Trial—10 

minutes was enough.” L. H. K., 


Kalispee, Montana. 
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Tested by the 
GOVERNMENT 


(TESTED by Bureauof Standards at ip thabtianten. 
See miles away! Conquer distance! Bring people, ships, 
game, scenes—right to your Feet! Explore vistas of nature! 
Double the thrill of dashing sports! You'll find these Binocu- 
lars a never-ending pleasure—a life-time treasure! Usually 
sell from $40.00 to $50.00. As leading Importers, selling 
**Direct-by- Mail,” our price is ONLY $23.50. We are selling 
thousands to Army, Navy Officers, Explorers, Motorists, 


Tourists, Yachtsmen, Big Game Hunters, 
$23.°° 
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Globe-Trotters, Naturalists, Men and Wo- 
10 Days’ Trial ‘ABSOLUTELY FREE! 





t is arousing, wa nation-wide com- 


It 
Cur lam Pare hs gaa 
Digfrent: epengiole perso are sent to re- 
° - salen 


for 10 Days’ 
a “ 


ABSOLUTELY FREE 
If pleased you may pay on Budget Plan: 


$5.00 MONTHLY $3? l 1 
or if you prefer to pay cash at end of 10 ms > 


deduct $1.75 and send Check or Money Or 

Sor $21.75 in FULL SETTLEMENT. Sun 

wise return them. Order NOW at this Bargain Price 

Send NO Money! Pay NOTHING VG on | “Deliverut 





Importers, Expor International Mail- Order Hi louse 
‘2 Generations of Honorable Dealings ’’ 
365 WASHINGTON STREET, BOSTON, “a 
seni: penn of Binoculars in the world 





Gentiem e the 8- POWER BINOCULARS for 10 
Days’ FREE TRIAL on y the above pian | 
Name | 
Address 





Clip and mail this Adv. mc 
tell us something about erent ‘e will appreciate and 
ae theinformation ANK YOU. . S. 6-27 4 


ZSZESTASTESZESZISZES VINVINVIN ZENE 4 


a new customer, please 


Sd 


4 








Holds Screws and Nails 
without splitting / 


PLASTIC WOOD handles like putty and 
hardens into real wood on exposure to air. 
It may be worked with tools, holds nails and 
takes paint, stain, lacquer and varnish like 
any wood. 


PLASTIC WOOD is a ¢great help in any 
construction or repair work. Try it to 
mend broken corners of screens and to fill 
old screw holes in window and door frames. 


Sold by Hardware and Paint dealers—'% Ib., 
35:2; one pound, $1.00. Send coupon if they 
cannot supply you. . 





ADDISON-LESLIE Co. 

30 Bolivar Street, Canton, Mass. 

Please send me a trial quantity of PLASTIC WOOD for which 
1 enclose 35c. 








$25 IN PRIZES 
See Cash Prize Offer on Page 120 














Too Big for a Lathe 


(Continued from page 111) 


there is no use in trying to get a power 
feed for so short a job.” 

The mill foreman was beginning to 
absorb some of the spirit which ani- 
mated Lamons, and he set off to get 
more men. When they arrived, Old Bill 
gave a few directions as to how to pro- 
ceed and said, “I am going back to 
town now. Your men here have the 
idea well in mind, and will get it carried 
out, Iam sure. I will come out tomorrow 
morning to see how they are getting 
along.” 

With that he went out to his car, 
feeling glad that he had come across a 
man who was capable of carrying out, 
yes, even anticipating, his thought. 

The following morning he was on the 
job early. There were holes drilled in 
the floor. Some men had stayed all 
night to put them in. The machine 
parts were near by, and the boxes 
prepared. 

“You wanted to pour the boxes 
against the shaft?” the machinist asked. 

“Certainly,” Old Bill replied. “I see 
you have the old metal out of them.” 

“The drive is just about fixed up, too,” 
Lamons informed him. “I have figured 
the pulleys to run the shaft about forty 
feet a minute.” 


© ae BILL lingered a while, then 
went to the office to talk to the 
owners. He was interested to see how 
well the mill crew would get along with- 
out his guidance. They progressed very 
nicely, for a couple of hours later a man 
came in to say that the outfit was ready 
to go. — 

& Old Bill returned to the mill and 
saw the wheel in motion. He noticed 
that it ran perfectly true, which showed 
that the shaft was not bent. The ma- 
chinist was adjusting the centers. 

When he had the wheel revolving to 
suit him, Lamons stopped the shaft 
and again checked the alignment of the 
milling machine table. This he did by 
adjusting the tool at one end of the 
journal until his feeler gage would just 
fit in between the unworn part of the 
shaft and the point of the tool. Then 
he ran the tool to the other end of the 
journal and tried the feeler between the 
tool and the unworn portion at that end. 
It fitted just as well, which showed 
Lamons that the journal he was about 
to turn would be straight. Then he 
began the turning. 

He was careful not to take off more than 
was necessary, and he gave particular 
attention to the honing of the tool in 
order to produce a smooth surface with- 
out having to file the bearing excessively. 

The long end of the shaft was turned 
first. The milling machine table then was 
moved and lined up with the journal on 
the other end of the shaft. Here it was 
necessary to tighten up the centers so 
that they took the weight of the wheel. 
The box was left in place to catch the 
shaft should anything happen to the 
centers. That made it desirable to fit a 
scraper to keep the chips from being 
dragged down into the babbitt with the 
possibility that the finished surface 


would be scratched during the turning | 
Old Bill looked on at the proceedin 
giving a suggestion when called for, an 
after a time, when the second jou 
was being turned, decided that he wou} 
go back to town. 4 
“There is nothing else that I can de 
he remarked. ‘About all I have done 
for you is to look up your own materi 


so that you could do your job. I shall} 


have to think a while for a name fop 
this sort of service!” 

“We have not been disappointed,” 
the mill foreman assured him heartily, 
“We did not know how to get going, 
and you showed us.’ 

“Well, that’s really about what I do 
in my own shop,” Old Bill returned, 
“There are two essentials to getting 
work out: the planning in advance, and 
the actual doing. I suppose that, after 
all, it is rarely one man can do both, 
My field seems to be the planning.” 

He drove back to town, pleased alike 
at the success of his scheme and the 
thought that sooner or later he might 
be able to add one exceedingly com- 
petent mechanic—Lamons by name—to 
his own shop forces. 





Assembling Pipe Wrench 
with Aid of Paper Wad 





How crumpled paper is inserted in a pipe 
wrench nut to hold the nut. guards in place 


gel ASSEMBLING the type of pipe 
wrench shown in the illustration, it is 
difficult to hold the nut in the frame, and 
at the same time keep the nut guards in 
place. A trick to make the guards behave 
is to put a wad of paper between them in 
the nut. When the jaw enters the nut, 
the wad of paper is pushed out. 





Rubber Band Acts as ‘*Keeper”’ 
for Set of Steel Numbers 


MALL ss ssteel 
punches for 
stamping num- 
bers on metal are 
easily lost. To 
hold them in the 
usual wooden 
case, merely 
stretch a rubber 
band around the 
protruding ends, 
as shown.— 
Frank W. BEnt- 
LEY, JR. 

















Punches are held in 
place by rubber band 





BrroreE being babbitted, cast iron ‘bear- 
ings should be heated to about 450 deg. F. 
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Let it Bring 
New Summer 
Joys 





i tes Elto not only | ings you the splendid 

1 L new sport of outboard motor boating— 

ing, cruising, exploring—but it multiplies 

eplenwures of your favorite recreation. Do 

eae An i 

its fresh joy in every sport—instantly makes 

e vest, reliable launch out of any rowboat 
on any lake or stream. 

The All-Use Motor! 

ts Every Need! TheS: Ele bines boun- 

SCs daiktan steed, Semgact yerseetity and 

ight weight. Starts snstantly on the quarter turn 

Provides motor omiiane control 

from any part of the boat. Famous propello-pump. 

for new catalog—full of facts you should know 

before you yay motor. Write today. ELTO 

OUTBOAR MOTOR CO., Ole Evinrude, 

i waukee, Wis. 


President, Mason St., Dept: W Mil 








The only automatic self adjusting filament 
control, supplying at all times just the cur- 
rent your tubes require. Insures 100% tube 

rformance. Safeguards against damage. 

liminates hand rheostats. Simplifies wir- 
ing. Insist on Amperite. Refusc substitutes 
claimed just as good. Price $1.10 complete, 


@® Radiall Co., 50 FranklinSt., NewYork City 











PLUMBING-HEATING 


Install ~Save Half 

















ing and Heating BY OUR 
NEW EASY METHOD. Get 
ti the best and pay only a little 
each month, 


Send for FREE Book. 


New bargain catalog just issued. With 
our cut-to-fit systems you save waste 


rs A material and high labor cost. 50 years 
& b| of economical service to home owners, farmers, 
BR ET “4 builders and mechanics. Million Dollar Plants 
Veit SEAS S| e] ook 
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back up our Bond 


; gives you the whole Stony Write for: eur coms 
HARDIN-LAVIN Co. <s* 


OVER 
50 
YRS, 


3 O onal MEAD Bicycles [Ruy 
Bey 2027 Mess mor sey feces NM A 
m oO} tt era ‘ 
&nd terms. Do not buy until you get them. (i } (\) 
RIDER AGENTS WANTED to ride and exhibit ANY 
sample. a a mem wagons enn MNES IN) f) 
ives ieee seMsney: (Oy Ia 
Write for ourmarveious prices and terms. 4 N 
\y t\ 


a 7 
Mead xz cmmaay exe. Ni 
100 SCALE PLANS OF OLD 
and MODERN SHIPS 


Easy to build and sell ship models. 
Send 6 cents for catalog of over 100 
plans, books, prints, maps and other 
things that smack of the sea. 


= SEA ARTS GUILD 
405-N ELEVENTH AVE. MILWAUKEE, WIS. 








\ 
= 











Controlling Searchlight 
from Motor Boat Cabin 


P opadne- boat searchlight! can be 
controlled in rainy or cold weather 
without opening the pilot house window, 
if it is mounted as shown. 

The standard is a piece of 1-in. pipe 
5 ft. long with a T fitting at the upper 
end. A 10-in. length of pipe, an elbow, 
and another piece 8 in. long are added, 
and the light is clamped to the latter. A 

















From within the pilot house this boat 
searchlight can be pointed in any direction 


7-ft. length of 14-in. pipe runs upward 
through the 1-in. pipe and is connected 
to the light as indicated. As the lamp 
itself has a ball-and-socket connection on 
its clamps, it is possible to turn it to port 
or starboard by means of the 1-in. pipe, 
which is heavily taped inside the cabin 
to form a convenient grip. The %-in. 
pipe is pushed up or pulled down to 
control the vertical movements of the 
lamp.—Car ton Groat. 





Small Soldering and Glue Kit 


OLDERING iron and gluepot are 
household essentials. To keep them 
ready for instant service, I make use of 
the stand illustrated. _- 
The pipe that supports the soldering 
iron or gluepot is screwed tightly into a 
hole in the center of the wooden base 










¥/, IN.DIA. 





Naa SOLDERING IRON 
: 3g \ Mi NOTCHED PIPE 


}] WOODEN BLOCK 


A convenient and inexpensive stand for a 
Bunsen burner, soldering iron and gluepot 


block. When the gluepot is to be used, a 
stiff wire, which is bent into a hook at 
one end, is thrust down to the bottom of 
the pipe. The gluepot is the smallest 
commercial size, but is large enough for 
ordinary ,.purposes.—B. A. CHAMBERLIN. 


To MAKE a paint and varnish remover, 
mix 14 lb. melted paraffin wax, 1 gal. 
benzol, 144 gal. methyl acetone and 34 
gal. denatured alcohol. Stir thoroughly. 




















for 
vacation time 


Pocket Gen 


\ \ TJHATEVER you do, 
wherever you go, 
you need a reliable watch 


that’s sturdy enough for 
a vigorous outdoor life. 


Pocket Ben is that 


kind. He’ll help you 
plan your days and hours 


to get the most fun out 
of the shortest time. 
Sold everywhere for 


$1.50. With luminous day- 


and-night dial, $2.25. 


WESTERN CLOCK 


esr 


COMPANY 
La Salle, Illinois 
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Keep forever 
the thrill of today/ 


CPathex CATCHES all the life and ac- 


tion of the moment so easily, 
simply, and inexpensively. Just a few sec- 
onds to load—then aim, and press the 
button! 


Non-inflammable film, and free develop- 
ment of all you take, gives you the utmost 
in safety and low cost operation. 


New complete Motor Driven outfit—lowest 
price of all. The projector shows your own 
pictures and a wonderful variety of films 
from the Pathex Library. 


PATHEX, Inc., 


35 West 45th Street, New York, N. Y. 


Demonstration 
, at your dealer’s 
Y or write direct 
to us for illus- 
trated booklet 











AUTOMATIC 





MOTION PICTURE 
CAMERA AND PROJECTOR 





BUY NOW ‘3: FREE 
Save 


Complete Line — Variety 
an New Stock—All pm Bannan 4 
Established 1888 


PLUMBING 
HEATING 


WATER SYSTEMS 






— Send Sketch for Estimate 
We quote the very lowest prices and give the high- 

est class code.” Full information on all uirements. 
INSTALL YOUR OWN WORK. Tools loaned. Write us 
today for money-saving catalog. Wesupply Ry 


hing. 
B. KAROL & SONS CO. 520.5 e hicace 


TreeBoiks 


Breed squabs and make money. Sold by millions at higher 
prices than chickens. Write at once for two free books telling 
how to doit. One is 40 pages printed ia colors, other 32 pages. 
Ask for Books 3 and 4. You will be surprised. Plymouth Rock 
Squad Company, 616 H Street, Melrose Highlands, Massachusetts. 
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V-Rest on Micrometer 
Holds Small Work 


OLDING small, slender work in a 
micrometer is a hard thing when the 
piece is so short and at the same time so 
thin that there is not room enough for the 
thumb and forefinger between the anvil 
and the spindle. If such work has to be 
measured continually, as when the prod- 
uct of a screw machine has to bechecked, 
the task becomes one that is more than 
merely difficult—it becomes nerve rack- 
ing. The V-rest illustrated was designed 
for just such cases and will be found to 
simplify the examining of such parts. 
This little device consists of a small V- 
block with a sheet metal clip attached to 
it and designed to align the V-block just 
under and ahead of the anvil. The bent 











a 


V-BLOCK ~~ 





Micrometer with V-block in place, detail 
of the fixture, and an alternative design 


end of the clip is formed so as to adapt it 
to the outer surface of the micrometer 
frame. The V-block is notched out on the 
anvil side so that, when it touches the 
under edge of the anvil, the work will be 
near the top, where it can be easily placed. 
The surface of the lower part of the V- 
block, which comes in contact with the 
frame, is beveled off so as to form an 


angle of about 80 deg. to the clip, so that } 


once the device is pushed on, it will stay 
in place. This construction also makes 
the V-rest automatically self-aligning. 

The clip and block can be connected by 
soldering, or with small rivets or screws. 
The V-block may be made double, as 
shown in the small diagram; then merely 
by reversing it,.a larger or smaller V may 
be brought into operation. 

Any good tool should be hardened 
whenever possible, and it will pay to 
make both parts out of tool steel and heat- 
treat them, drawing the clip to a blue and 
the block to a light yellow.—H. S. 





Wire solder is useful in the shop for mak- 
ing patterns of irregularly shaped ob- 
jects. In doing ornamental ironwork, for 
example, I do my experimenting with a 
length of wire solder instead of making a 
drawing. When I hit upon a satisfactory 
design, the solder is laid on g sheet of 
detail paper and the shape is traced; then 
the strip is straightened out and laid on 
the stock to mark the length of iron it is 
necessary to cut off for making that par- 
ticular part.—T. M. Brinces. 
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STARTING 


osition- 
Fast and Slow Speeds 
Forward & Reverse 


You can start your Caille motor at the dock, and 
let it warm we Then you can glide off—fast or 
slow, forward or back, by merely raising or low. 
—- your steering handle. $32.00 puts this won- 
derful outboard motor on your boat—the rege 
in easy payments. Get full facts—write today 


CAILLE MOTOR COMPANY 
6240 Second Blvd., Dept. E, Detroit, Mich. 


LBrake 


2 HP. 


SPEED 
over 20 miles perhour 


MASTER 






SEND for FREE BOOK 


A touch and 
its done 


all you need 


is heat—and Kester Metal 
Mender. It’s ready to use and with 
it you can do your own soldering at 

ome as well as an 
expert. Full direc- 
tions with each 
can, enables any- 


















CHICAGO SOLDER COMPANY 
4206-09 ‘Weightwood Ave.,Chicago, U.S.A. 
st. 








SA7IP-LIP SHOOTER 


# CAMPERS AND TOURISTS: 


= Here is the very thing for you; 
campers tell us that this is the 

greatest weapon to be had where fire arms 

i are prohibited. Zip-Zip Shooter is noiseless, 

fq powerful and effective and is used bya great 

number of*tourists and ol gai Thousan 

of boys are made happy with this wonde: 

Zip-Zip Shooter. i? our 

dealer happens not to have 

them order from us. Zip- 

ip Shooter 35c_ or three aie 

7 for $1.00. Send stamps, KN 

coin or money order. 

D 


4 Automatic Rubber Co., Zeger, 
ept. B.B., Columbia,S.c. 








GERSTNER CASES 


give perfect satisfaction be- 
cause they are made right. 
Toolmakers and Machinists 
and other particular me- 
chanics find them of great 


d damage. A style 
that will just suit you is 
shown in our free catalog. 


rite for it 
H. GERSTNER & SONS 
542Columbia St. Dayton, Ohio 


Make More Money 


Read the Money Making Opportunities 
on pages 120 to 143 of this issue. 
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New 
Circuits 


O ficially 
Use 


HAMMARLUND PRODUCTS 
Among them are the: 

POPULAR SCIENCE MONTHLY 
“POWERFUL” 
HAMMARLUND-ROBERTS “Hi-Q” 
and LOFTIN-WHITE Receiver 
Write for Folders 


HAMMARLUND MANUFACTURING CO., 
: 424-438 W. 33rd St., New York, N. Y. 


For Betinr Radio 
ammarlund 


PRECISION 


j nial ODUCTS 
















World’s 
od. Kpminetom, Oliver 
almost half. 


2 and fits yours 


if Fite } 
may ny ose md ~~ Y 
EARS. Send no mone: 
shows actual mac | colors. Get our direct-to-you 
eran Onder ites trial offer. Limited time, 00 write toda. 


INTERNATIONAL TYPEWRITER EX.,186 W. Lake St. ,Dept.638, Chicago 








Statement of Ownership, Management, Coetetien, 
etc., required by the Act of “publ is of August t 24, 1912 
of Pop ar Science —T lished monthly at New 
York, N. Y., for Apr. State of New York, 
County of New York, ss. yt 4 me, @ notary public in 
and for the State and county aforesaid, personally ap- 
pea B. Capen, who, having been ‘duly sworn ac- 
cording to law, =o and says that he is the Business 
Manager of Popu ar Science Monthly =e | that the fol- 
owing is, to the best of his knowledge and belief, a true 





caption, Ae bite y the Act of August 24, 1912, embodied 
11, Postal Laws and ulations, printed on 
the reverse of this form to wit: 
fg Bn ee and addresses of the publisher, 
edito =~ Sy or, and business managers are: 
Publisher. Popular aa Publahing Co., Inc., 
Fourth Avenue, New Yor . stor, Sumner N. 
Blossom, 250 Fourth Avenus, New York, anag- 
ing Editor, Raymond J. Brown, 250 eet Avenue, New 
York, N. Y., Business Sianaeet, O. B. Capen, 250 Fourth 
Avenue, New York, N 





2. That the owners are: 
Popular Science Publis a cee Inc., 250 Fourth 
Avenue, New York, N. Stockholders of Popular 
Science Publishin: ,, Company. Inc., Henry J. Fisher, 22 
William Street, w York, N. Y.; ’ Oliver B. Capen, 250 
Fourth Avenue, New York, N.. Y.; Robert Cade Wilson, 
ag Springfield Avenue, Summit, N. J.; L. B. Tunison, 6 
Michigan Ave., Chicago, Ill.; A. L. Cole, 250 Fourth 
(nnn New York, N. Y.: Godt 
Fourth Avenue, New York, N. Y.;8' 
250 Fourth Ave., New York, N. Y.; John Nichols, $50 
Fourth Ave., New York, N. Y. 3. That the known 
bondholders, mortgagees and other soourtty holders 
owning or holding 1 per cent or more of the total amount 
of bonds, mortgages, or other securities are: none. 4. 
That the two par: Taphs next above, giving the names 
of the owners, stoc: ders and security holders, if any, 





but also, in here the stockholder or security 
holder appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting, is given; 
also that the said two paragraphs contain statements 
embracing affiant’s full knowledge and belief as to the 
circumstances and conditions under aos stockholders 
and security holders who do not appear upon the books 
of the company as trustees, hold stock and securities in 
a capacity other than that of a bona fide owner, and this 
affiant has no reason to ve that any other person, 
association, or corporation has any interest direct or 
indirect in the ye — bonds, or other securities 


than as so stated b Ag Agen 
. (Signed) O. Capen, Business Manager. 


rn spend subscribed before me this 22nd day of 
arch 

Bertha Strauss, Notary Public, New York County. 
so York County Clerk’s No. 547, New York County 


0. 9195. 
. (een) My Commission expires March 30, 1929 
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Welded Steel Bracket 
Replaces Casting 


| > AN industrial plant well away from 
shops and foundries there was a 
duplex steam pump to feed the boilers. 
A piece of pipe fell on it one day and 
shattered the valve gear bracket so badly 
that it was even beyond welding. 

This did not stump the ingenious plant 
mechanic. He found two pieces of pipe 
and two pieces of half-inch plate and 
welded them together to make a part like 


THE STEEL 
BRACKET 


BABBITT _ Z) 














THE CASTING 


Ye PLATE 


The original casting is shown at the left 
and the built-up welded bracket at the right 


the broken casting. 
number of holes through the pipes to 


anchor babbitt. Each of the pipes was | 


filled with babbitt, and when cold the 
metal was expanded into the pipes by 
hammering. 

To all intents he had a rough casting 
now. It was a simple matter to lay off 
the necessary holes and then drill them. 
The babbitt formed a wearing surface as 
good as the cast iron of the original, and 
the steel was amply Stiff. 





Tool with Sliding Hammer 
Removes Gib Head Keys 


IB head keys are much easier to re- 
move than those without heads, 
provided one is able to drive against the 
head. However, when the key is in a 
webbed pulley or gear, there is no op- 
portunity to drive them out in the usual 
manner. 
To take care of such conditions we made 
the key — illustrated. At one end of 






SLIDING HAMMER 
2)3 DIA. x8" 
KNURLED 





GIB KEY SHAFT $= 
TO BE REMOVED 14" DIA. x24" 


A powerful key remover for gib head keys 
that cannot be driven out easily by sledging 


a bar an eye was forged that would fit 
over the gib head, while at the other end 
was a solid head. Sliding between, on the 
body of the bar, was a piece of shafting 
that served as a hammer. With the eye 
hooked over the head, the hammer was 


| slid back and forth over the bar, striking 


the solid head, and quickly pulling out 
the key.— Anton ZupPancic, JR, 


TAps, DRILLS and reamers can be reduced 
in size from .005 to .01 in.|by immersing 
them in a solution of nitric and sulphuric 
acids. The amount of reduction depends 
upon the time they are left in the bath. 


Then he-drilled a | 
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an. aircolumn 


48° long 


--- concealed 
in a cabinet 


only 18'long 


ET that is exactly 

what has been 
accomplished in the 
Amplion Patrician. 
A 48" air-column am- 
plifier is assembled 
with the world-fam- 
ous Amplion unit in 
a mahogany cabinet 
18"x12"x9". 


That is the reason 
why this splendid in- 
strument has such a 
wide range of reson- 
ant, natural tone — 
mellow. 


AMPLION 


PATRICIAN 
AA18.... $50 


Hand-carved mahog- 
any grille on all four 
sides, giving a non-dir- 
ectional reproduction. 
OTHER AMPLIONS : 
Amplion Cone 


AC12 . $30 
Amplion Grand 
AC15 «1% 


Other models as low as $12 


Write for illustrated litera- 
ture giving’ full details of 
the Amplion line. 


The Amplion Corporation 
of America 
Dept. M, 280 Madison Avenue 
New York City 
The Amplion Corporation 


of Canada, Ltd. 
Toronto, Ont. © 
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Why Don’t You Play 
a Hohner Harmonica? 


Anyone may quickly learn to play 
real music on a Hohner Harmonica 
with the aid of this Free Instruc- 
tion Book. 


See how easy it is! Read the sim- 
ple directions, look at the charts 
and pictures, take your Harmonica, 
hold it as shown and blow-draw, 
blow-draw. In a short time you will 
master the scale; and when you can 
play thescale you will soon be play- 
ing favorite melodies to the delight 
of yourself and friends 

Get your harmonica today and be sure 

it’s a Hohner. And ask for the Free In- 

struction Book. tf your dealer is out of 


copies, write M. Hohner, Inc., Dept. 182 
114 East 16th St., New York. 


The Hohner Marine Band is the World's 
best harmonica value at 50c 
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Miles from the cares of 
the crowded road 


Way be a slave to gas and oil? Why bother 
with tire and engine troubles? Plan to leave 
cares behind this summer.. Get a sturdy 
“Old Town Canoe” and set forth on the 
water trail. 

That little lake near your home for in- 
stance—or that river that flows through 
your town; in fact, with an “Old Town” 
you can find thrilling joy on most any 
waterway. 

For “Old Towns” are light and remark- 
ably easy to, handle. They respond to the 
slightest dip of the blade. They are per- 
fectly balanced and steady too. Priced $58 
up. From dealer or factory, 

Free illustrated catalog gives prices and 
complete information about sailing canoes, 
square stern canoes for outboard motors, din- 
ghies, etc. Write today. Orn Town CANoE 
Co., 1796 Main St., Old Town, Maine. 


“Old Town Canoes” 








A 2c STAMP 


road to success. 
Opportunities on pages 120 to 143. 


—will start 
you on the 
See Money Making 





Auxiliary Support for 
Work Held in Vise 


— there is a long piece of work 
to be held in a vise, the machinist 
sometimes piles up boxes, pulleys, or any- 
thing at hand to support the end of it. 
The accompanying illustration shows a 
support for such work that is always 







POSITION 


RECTANGULAR 
BAR STEEL 


U- SHAPED 42’ ROD 


How the support, which disappears under 
the bench when not in use, steadies a long rod 


handy when wanted, but never in the 
way. It is arranged to swing down when 
not in use. The bar with the notch at its 
upper end is made of 3% by 2 in. flat stock 
twisted as shown. Two holes are drilled 
in it for the U-shaped 14-in. rod. One end 
of the bent rod rests on the top of the 
bench when the support is in the raised 
position and effectively locks it in place. 

The dotted lines show the support 
when lowered and pushed out of the way 
under the bench.—H. Moore. 





Guide for Centering 
Key-Seat Cutters 
By G. A. LuEers 


ETTING a key-seating cutter above 
the center of a shaft is tedious when 
the shaft is some odd diameter, and both- 
ersome if the cutter is covered with oil, so 


SHAFT CLAMP 


SQUARE 


KEYWAY _- 
TO BE CUT-~ 





A V-block for centering key-seating cutters 
accurately, and a fixture for holding shafts 


a number of machinists make a practice 
of guessing at the location and letting it 
go at that. If they have not guessed well 
enough, the key-seat will be off center, and 
will not match perfectly with the key-seat 
in the hub. The key cannot be well fitted 


in such a case, and is likely to cause 


trouble, especially where the drive ‘runs 
first one way and then the other. 

To obviate this trouble and at the same 
time to expedite the work, one enter. 
prising machinist made up a double Vy 
like that shown in the accompanying 
illustration. This V was made to fit the 
blade of his try-square, and in use was 
rested on the shaft. Then the cutter was 
lined up with the upper V. By this pro- 
cedure he was sure that the milling cutter 
was directly above the center oi the shaft 
and that he would have an accurate 
key-seat. 

The illustration also shows a fixture for 
holding shafts for keyseating that is a 
departure from the usual custom. It has: 
been found more satisfactory than Y- 
blocks, particularly where there are a 
number of shafts of the same size to be 
keyseated, as in machine building plants, 
It is made of cast iron with a hole bored 
to receive the shaft. A tongue on the 
bottom fits the T-slot in the milling ma- 
chine table. Bolts are provided to secure 
the block to the table, and there is 
another bolt to clamp the shaft being 
keyseated. The spring of the casting 
releases the shaft when the clamp bolt is 
loosened. 

The clamp can be made for any size 
shaft, and it is possible to have split 
bushings to adapt it for use with smaller 
shafts. 








Bending Tongs and Spring 
Clamps for Tin Shop 


WO simple devices are illustrated 
that have proved extremely useful in 
a Denver tin shop. 

The first is a pair of rivet heater’s tongs 
with wide jaws. These are 4-in. strips of 
¥ by 1 in: iron ground to an edge from 
the outer sides and welded on each jaw of 

















Rivet heater’s tongs with wide jaws welded 
to them for bending tin; a set of spring clamps 


the tongs. The tool is handy for bending 
light sheet metal. 

The other is a clamp that may be slip- 
ped quickly over sheets of metal, clothes- 
pin fashion, pinning them firmly to the 
work bench: A set of these is made of 
spring steel, about 6 in. long and )4 in. 
thick. The one shown on top of the bench 
illustrates the shape.—JosEPH C. CoYLe. 








Cutting Pulley Oil Grooves 


NSTEAD of chipping oil grooves in 
pulleys or bushings, they can be cut by 
putting a properly shaped tool in a boring 
tool holder and working the lathe carriage 
back and forth by hand while the pulley 
is stationary. 
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TIRE THIEVES! |! 


The ‘DOUBLE GRIP”? Tire oat 
makes spare tires absolutely theft- 
proof—yet it goes on and off with 
the turn of a Yale key—rustproof 
tool steel, cannot be tampered with 
by ordinary means—standard length 
20 inches (for greater length add 
25c per inch) — postpaid with 
absolute money-back 

guarantee ...... 


$5.00 
(or COD plus postage) _— 


AGENTS—our auto acces- 
sories sell on sight—write 
for special proposition. 
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ASSOCIATED INDUSTRIES 
CORPORATION 








“DON'T SHOUT” 


“T hear you. I can hear now 
as well as any body. ‘HOW?’ 
With THE MORLEY 

'Y PHONE. I've a pair in 

my ears now, but they are 

invisible. I would not know 

Ihad them in, myself, only 
\ that I hear all right.” 


The Morley Phone for the 
















is to the ears what 
glasses are to the 
eyes. Invisible, 
harmless. A: : n adjust ~~ hy tt. oO er bundred thou- 

Vv one ir 
en cot Write for booklet an and testimonials. 


THE MORLEY CO., Dept. 797, 10S. 18th ‘Street, Philadelphia 


-Print YourOwn 





Cards, stationery, labels, paper, 
circulars, tags, menus, book etc. 
Save money and time, cut cost in 
half. Sold direct from factory. 
, Pays for itself in a short time. 


7 Complete Outfits, $8.85 up. 
Job Press, $11, $29: Rotary $149. 
Print for Cthers, Big Profits. 
All easy, rules sent. rite for 
catalog of presses, type, paper, 
cards, envelopes, paper cutters. 


The Kelsey Co., P-33, Meriden, Conn, 
HB ONE DAY éfxndins 


Pays $150 to $300 
Monthly Profits 
Start your own big business now. 
Small payment brings complete 
outfit for recharging auto and 
radio batteries. Easy _ terms. 











RT BROS. CO. 
Box P67, Troy, Ohio 


ONLY $1652 MONTHLY ~} 


ARKOGRAF 


Tools FromTheft. write with « elec- 

tricity any name or oo = on the hard- 

est and finest tools and Instruments,or 

any metal, like writing on n Baer with 

Be et nite anetire ara 
in 

ing illustrated Toe t tree. Write to- 


wanted. 
ARKOGRAF PEN CO. 

















Ege 
1171-A East Stark St., Portland, Oregon 


BUILD AND FLY A 
MODEL 
AEROPLANE 


Learn the principles of Aviation 
with an accurate model of a real 
*plane. oe Scale Dra’ 




















F ick rth Pole 
len! tee NC- 4 Seaplane Bleriot, Ni pk ad 


lane; Curtiss JN4D-2 Training Plane: DeHavil- 
e Mononlane} or 

il Peoli Rac Catalog ot Parts and Supp! p. p. 
om. & AEROPLANE & SUPPLY CO. 


163-165 Spring St New York City 
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Simple Center Gage 
for Drill Points 


N SHARPENING drills, the key to the 
situation is to keep the point central 
and of proper width. A drill with a cor- 
rectly formed, central point is rarely out 
in any other way, because such a point is 
difficult to produce except by correct 
grinding. On the other hand, no drill will 
do good work or stand up as it should if 
the point is off center to any appreciable 
extent. 

The importance of this is recognized 
by every good mechanic, and various 
methods are in use to find out when the 
point is central, and if not, how much it 
is out. There is the simple way of measur- | 
ing both cutting edges with a scale, but 


_ that is too troublesome when it has to be 





‘if Moneypacr guarantee, Write to | 
é HOBA 





repeated many times, and besides is good 
only for the larger drills. Gages based 
upon this idea are convenient, but some- 
times fail when used on slender drills 
which have become slightly sprung. 

By means of the very simple type of 
gage shown in Fig. 1, the location of the 





FOR y TO 
y DRILLS 
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FIG. 1 


The gages are made single for large drills 
(Fig. 1) and multiple for small driils (Fig. 2) 


FIG. 2 


point and its deviation in any way is 
established infallibly in a moment's time. 

This gage consists of a steel or brass cup 
bored out to the size of the drill it is to 
test. A hole slightly larger than the width 
of the drill point is formed in the end. 
The inside of the cup is counterbored at 
an included angle of about 125 deg., so 
as to bring the point of the drill always in 
contact with the bottom of the small hole. 
The end of the cup should be faced off to 
leave a wall thickness of from 33 in. for 
larger drills to about ¢z in. for smaller 
ones. The inspection end of the gage 
should be blackened or blued so that the 
bright drill point will show up plainly. 

All that is necessary to examine the 
point is to push the drill into the gage 
and look at the end. There is no need to | 
revolve the drill, as any error will be | 
instantly visible. 

For smaller drills, say under % in., 
combination gages accommodating from 
three to fifteen drills can be made as 
shown in Fig. 2 from a piece of 134 in 
round: stock, so that the entire range of 
sizes from 3s to % in. can be accommodated 
on three or four small plates. The length 
of the gage should be not less than twice 
the diameter of the largest drill it is to 
test. It is not practical to make gages 
for drills smaller than 35 in. 
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today 


Coal in 
your basement is as 
obsolete as coal in 
your kitchen 


F all inventions for the home— 

vacuum cleaners, electric re- 
frigerators, washing machines, elec- 
tric irons—there is nothing that 
really compares in comfort, con- 
venienceand all-around satisfaction 
with automatic oil heat. 


Each of these improvements is a 
marvel in itself. Each solves a par- 
ticular problem and lightens a par- 
ticular task. But automatic oil heat 
does more ior family life than all 
_ the others combined. It does more 
than create comfort, more than 
solve problems. It makes homes! 


Nothing has had a stronger influ- 
ence in this worthy movement than 
the final perfecting of oil heat with 
the new silent NOKOL. 


First of all, you'll find thenoise bogey 
has been conquered. You will find 
an improved method of combustion 
control that brings the NOKOL up 
to its maximum heating efficiency 
in thirty seconds—as against thirty 
minutes or more required by most 
burners, 


You’il find a degree of cleanliness 
and economical operation never be- 
fore known—economy that com- 
pares most favorably with coal. 
And you'll find an utter lack of 
odor, soot, smoke and greasy film. 


You ought to know about this re- 
markable burner. Mail the coupon 
for free booklet and full details of 
our attractive new budget plan. 


: © 
NEW Silent 


No (- ll 
ke 


AUTOMATIC oil HEATING FOR HOMES 


FREE—NEW BOOK 


AMERICAN NOKOL COMPANY. 
Dept 31, 4158 Schubert Ave., Chicago 
Please send me vour new book on OIL HEAT. 








Name 











State 


















































ee 
















































f le y Y 
/ jit 
i) if 


>] 


Construction Set 


Everything complete, including wood cut to 
shape, lead keel, deck, sails, spars, rudder, small 
plane, sandpaper, nails, screws and all fittings. Also complete 
simple instructions for assembling this 28” Model of the World- 
famous, International Star Boat. 


Build This Boat and Save Money 

Send for FREE literature on this star boat construction set. 

FIRST AID FOR BUILDERS OF SHIP MODELS 
This booklet has many pages of information useful to model 
makers, model yachtsmen and others on sailing model yachts. 
It lists plans, umber, tools, boat fittings, model sailing boats, 
model power boats, marine engines, and boilers, hints on painting 
and sailing model yachts. 


Headquarters for Model Makers for 22 Years 


415 Madison Ave., 


Gentlemen: 
Enclosed is 25¢ for which please send me your booklet of in- 
formation ‘*Scale Models," 


Dept.M. New York 
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HE chisel edge on the end 
of the claw makes thisham- 
mer a cutting tool of ahundred Q 
uses, without altering the claw fea- 
ture. Small side claws make it easy to 
pull nails in close corners, The off-set 
position of the head gives far greater 
leverage—pulling ten penny nails with 
ease. A perfectly bal- 
ancedone pound ham- 
mer forged of tool 
steel, If your dealer 
cannot supply you 
write us direct. 


Price $2.00 


CHISEL-EDGE-CLAW 
HAMMER COMPANY 
H. A. Ayvad—Dept. E 


Hoboken, N. J., U.S.A. 































































—E. A. D’ARMER. 


Compensating Blocks for 
Wooden Bench Vise 


By Cuartes M. MILter 


ENCHES in many home workshops 
and in the majority of manual train- 

ing shops are fitted with wooden vises of 
either the cabinetmaker’s 6r carpenter’s 
type. When a board is clamped at one 
end of a wooden vise, the jaw usually is 
twisted out of parallel with the bench 


| top. This is bad alike for the vise and 
| for the work, and in time the vise may 


split and become so loose that it will not 
operate satisfactorily. 

By inserting a block of the same thick- 
ness as the work in the opposite end of the 
vise, the strain becomes equalized. It isa 
simple enough matter to keep on hand 

















Aset of two vise compensating blocks of the 
built-up type, and a one-piece block in use 


suitable blocks of the more common thick- 
nesses of dressed boards. Still more con- 
venient are the blocks shown above. 

Blocks such as those in the upper 
illustration will serve most purposes. One 
is made of a piece 4 by 2 by 8% in., 
a piece \% by 2 by 4% in., and a strip 4 
by 4 by 2 in.; the other consists of a 
piece 3% by 13% by 84 in., a piece 4 by 
1% by 4% in., and a strip % by 3% by 
21% in. 

The reason the cleat for the second 


| block is made 21% in. long is so that the 
} ends will project enough to prevent the 
1 block from sliding down through the vise 
| when it is ‘used edgewise to compensate 


for work 13% in. thick. 

Another type of block made of solid 
stock is shown in the lower illustration. 
It has a projecting screw to prevent slip- 
ping when the thickest section is in use. 





| Redwood for Ship Model Making 


OR making blocks end deadeyes for 
ship models, I have found that red- 
wood is easily worked and does not split 
readily. Strips cut from an old T- 


| square were utilized for this purpose in 


my own case. The wood is of such a 
color that no varnish or paint is necessary. 













We Pay for Ingenious | 
Shop Short Cuts 


sf ieleentnpihineny you work out — 
some way of doing a job |} 
that is a little quicker or easier |} 
than usual, remember that you — 
can, perhaps, turn the idea into ~ 
cash by sending it to the Better |} 
Shop Methods Department of |} 
Poputar Science Mownruty, | 
250 Fourth Avenue, New York. 
You will be helping other me- |} 
chanics by passing on your labor- 
saving ‘‘kinks,’’ and at the same. 
time may earn some extra money. 
Make a rough sketch to show 
what you have accomplished 
and write out a brief description. 
You may write with pencil, if 
you wish; it’s the idea that 
counts, not the form. Have a 
photograph taken, if possible, 
showing just how you did the 
| work or what the tool, fixture, 
machine or product looks like. 
If your suggestion is one that 
can be published in this depart- 
ment, a check will be sent you 
promptly, the amount depend- 
ing upon the originality and 
utility of the idea rather than 
the length of the description. 

















Cleaning Device Keeps 
Shafting Polished 
gees mechanic takes pride in a shop 


that is clean ard free from rubbish. 

He likes to have his tools on his work- 
bench while in daily use or in the tool box 
if needed on but few occasions. 
While keeping the shop clean, do not 
forget the shafting above. In a week’s 
running, the shaft 
will gather a great 
deal of flying dust 
or shavings. This 
dirt can be re- 
moved easily if 
the shafting is 
cleaned once a 
week, say every 
Saturday morning. 
A rod of wood 
of convenient 
length serves as 
the handle of the 
device. This strip should come within a 
few feet of the floor when in use. At the 
top end is nailed a short block shaped as 
shown on the inside edge to fit over the 
shaft. Strips of abrasive are fastened to 
the inside of the block. 
The device is hooked over the shaft 
and a weight fastened to the end of the 
pole. This pulls with sufficient force to 
wipe off all the dust and tarnish. After 
one section is cleaned, move the cleaner 
to the opposite side of the next pulley to 
clean and polish a new part of the shaft. 
—H. E. Wenricu. 







CLEANING 
| MATERIAL 


The cleaner hooked 
over the line shaft 





















































‘Can you hold up 
your end in a 
general conversa- 
tion—or are you 
‘tongue-tied when 
with people? 


CcArrer the weather has been dis- 
cussed and exhausted it is only the 
well informed man—the good talker 
—who can hold the attention and in- 
terest of his friends. 


Everybodyenvies a good talker. You 
know from experience the big advan- 
tage the man or woman has who is an 
easy, fluent talker. In every-day life 
men and women who have this per- 
sonal advantage are popular—sought 
after. And in their trade, business or 
profession they are the ones that get 
to the top. 

The valuable ability of being able 
to converse smoothly, naturally and 
with full confidence is based on hav- 
ing at your command a fund of 
knowledge that will be of interest to 
those you are talking to. 

















POPULAR SCIENCE MONTHLY 


at do You have to say 


when you are with interesting people? 


What Worth-While People 
Are Talking About 


Today the most entertaining, the most fas- 
cinating subjects are those that deal with 
applied science—radio... aeronautics... 
the automobile; new discoveries in health 
... evolution ... electricity. 


These are the subjects that intelligent peo- 
ple are thinking and talkingabout. These are 
the things the worth-while men and women 
of your town or city are discussing. 


To make it possible for you and the other 
thousands of men and women who feel the 
urge to keep up with the important things 
scientists have definitely established and the 
new discoveries that they are making we offer 
you THe Pocket GuipeE To Science and 14 
issues of Poputar Sc1ENCE MonTHLY—all 
for less than 12 issues of PopuLar ScrENCE 
MontTu_iy would cost you on the newsstand. 


Tue Pocxetr Guiwe To SciEncz is written in 
simple question-and-answer form that edu- 
cators have found to be the most effective 
way for telling the known facts on a specific 
subject. Inthis one brilliant book of 284 pages 
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have been condensed all that you probably 
will ever want to know about science. 

You are assured of the accuracy of the 
answers in THE Pocket GuipE To SciENcE, 
as it was edited by Dr. E. E. Free, who 
has a remarkable genius for condensing 
the known facts about the world we live in 
into short, easily remembered paragraphs. 


SPECIAL OFFER 


Tue Pocket Guwe To Scienctz is not forsale. 
It is included, without any extra charge, 
with a 14 months’ subscription to Poputar 
Science MONTHLY. 

Poputar Science Montn_y “carries on” 
from where Tue Pocket Gur To SciENcE 
leaves off. THe Pocket Gurpe gives you all 
that the scientists have discovered up to 
right now—PopuLar SciENcE Month y will 
give you all the important, interesting and 
new discoveries of science for the next 14 
months. 

It takes over 300 articles and pictures 
every month to tell the readers of PopuLar 
Science Montuty all that has happened in 
the scientific, radio, mechanical and auto- 
motive fields. 





THE POCKET GUIDE TO SCIENCE is bound 
in beautiful flexible fabrikoid. We will stamp your 
name in 22-carat gold on the cover of THE POC- 
KET GUIDE at no extra cost to you if you use the 
coupon below immediately. 

We extend to you the Special Offer of a 14 
months’ subscription to POPULAR SCIENCE 





Your Name in Gold on 


en 


this Wonderful Book 


MONTHLY (regular price by the month would 
be $3.50) with THE POCKET GUIDE TO 
SCIENCE=—all for $2.95, plus the few cents’ 
postage. / 
If you are already a subscriber to POPULAR r 
SCIENCE MONTHLY, we will extend your if 
subscription 14 months if you accept this offer. 
















SEND NO MONEY 


Send no money, just the coupon. If within 


10 days after you receive the book and 
magazine you decide that you are not 
satisfied in every particular, you 
may return them, and your en- 
tire payment will be refund- 
ed promptly and without 
question. Could any 
offer be fairer? 

















keT Guipe and the first issue of Poputar Science MonrtHLy. i) 
If. the book and magazine are not fully satisfactory to me, I will #4 
return them within 10 days and you are to promptly refund my full pay- 

ment. Please stamp my name in gold on the Pocket Gu1pE To Science. 
















Popular Science Monthly 
250 Fourth Avenue, New York 
I accept your offer of Tue Pocxer Guin To 
Science and a 14 months’ subscription to Popu- 
LAR SciENcE MontTuty. I will pay the postman $2.95, 
plus the few cents’ postage when he delivers the Poc- 









6-27 
City 











State 





© This seal_on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Rates 30 Cents a Word. A 10% discount is 
allowed on all contracts for six consecutive inser- 
tions. Advertisements intended for the August, 
1927, issue should be received by June 5th. 








Advertising Services 





ADVERTISE in 24 metropolitan dailies, 24 words, 
$15.00. Helpful Guide listing 1000 publications, 4c 
stamps. Wade Company, Baltimore Bidg., Chicago. 

24 WORDS,-151 rural wee«les, $6.04. Ad-Meyer, 
4112P Hartford, St. Louis, Mo. 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.” You'd like to 
know, wouldn’t you? Manager, Classified Advertising, 
Popular Science Monthly, 250 Fourth Avenue, NewYork. 


EFFECTIVE letters and advertisements for honest 
propositions. Edwin Brown, Box 83, Phoenix, Arizona. 

















Authors, Song Poem Writers, Manuscripts 





SONG Poem Writers—Send for proposition. 
Hibbel r, D10, 2104 N. Keystone Ave., Chicago. 

FREE. “Song Writers’ Guide.”’ D22-1239 Elm. Greea 
Bay, Wis. 

SHORT stories, articles, etc., revised, tyres ritten, 
marketed. Hursh Service, Dept. 3, Box 1013, Harris- 
burg, Pa. 

SONG POEM Writers. Monarch, 1472 Broadway, 
Dept. 126, New York. 

I WANT song poems. 
Racine, Chicago. 

“MUSIC Composed” to words. Bauer Bros. (form- 
erly of Sousa’s Band), Oshkosh, Wis. 


Ray 














Casper Nathan, J-3544 No. 











cAutomobiles and cAccessories 





DELIVERY bodies for Ford Model T. Chassis with 
inclosed cab, suitable for Contractors, Grocerymen and 
Farmers. Three styles. Price $49.50. Write Daniel 
Zimmerman, Craigville, Indiana. 

SAVE 40-80%. New and Used Automotive Parts, 
2000 models also truck parts, 5009 bargains. Bankrupt 
supplies, tires, generators, $10 up, carburetors $3.50 up. 
Complete Khaki roadster tops $10.00: khaki touring, 
fit most 5 pas., $15. Wheels, gears, radiators. Brightman 
Auto Parts Co., 321 Windsor Ave., Hartford, Conn. 











Aviation 





THE American School of Aviation announces a new 
correspondence course in mechanics of aviation. A 
thorough training in practical aeronautics. American 
School of Aviation, Dept. 6741, 3601 Michigan Ave., 
Chicago. Ilinois. 

BOYS, send dime for a 12-inch mounted propeller 
and circular telling how you can get a three-foot model 
aeroplane free.. Aero Shop, 3050 Hurlbut Ave., Detroit, 
Mich. 

BIGGEST, Best Catalog 
Supplies; 5¢ postpail. 
Street, New York. 

LEARN to fly, courses from $100.00 to $200.00. New 
Standards OX5 Motor $900.00 to $1,200.00. Less 
Motor $700.00. Ready for delivery. OX5 Motors $100.00 
up. Write for catalogue. Nicholas Beazley Airplane 
Co., Marshall, Mo. 








Model Airplanes, Farts, 
Ideal Company, 163% Spring 











Bending Machines 


THE Famous Hossfeld ‘*Wrenchless” Univers. 
Iron Bender is the last word in bending machines. Rends 
both Pipe and Bars tq most any conceivable shape. 
Bends Eyes, “*0’s”, Angles, Rings, Coils, etc. Accurately 
bends anything from a small nail up to a 14%” pipe cold. 
Instantly adjusted without a wrench. Thousands in use. 
Write for Circular and prices. Hossfeld Mfg. Co., 
Winona, Minn. 











Blacksmith 


BE A master machine blacksmith and expert tool 
maker and dresser with Collard Tempering Charts 
Price $1.00. Valuable samples free. W. M. Toy, Sidney, 
Ohio. 











Blue Prints 


TO THE man who has a Home Workshop and lixes to 
work with tools. Popular Science Monthly offers the 
opportunity to purchase blue prints giving detuils cf the 
construction of useful articles for the home. The follow- 
ing are a few of the blue prints available: No. 15, Work- 
shop Bench, No. 17, Cedar and Mahogany Chest, 
No. 41, One-tube Radio Set, No. 42, Racio Receiver 
with three stages of amplification, No. 43, Four-tube 
Radio Receiver, 44 and 45, Model Pirate Ship, 46 and 47, 
Spanish Galleon, 48, Model Sailing Yacht, No. 50, Air- 

lane model, 51, 52 and 53, Clioper Shiv, 54 and 55, 
ive-tube Radio set. Send 25c for each blue print you 
wish to Popular Science Monthly. 242 Fourth Avenue, 
New York, N. Y. 





Boats and Launches 








$25 in 
CASH PRIZES 


For the best letter of 170 
words or less answering 
the question— 


‘“‘What advertisement in 
the ‘Money Making Op- 
portunities Section’ inter- 
ests you most—and why?’”’ 


we will pay on July 10th 
the following— 


CASH PRIZES 


First Prize $10.00 
Second Prize 5.00 
Third Prize 3.00 
Seven Prizes 
of $1.00 Each 7.00 


First read every advertisement 
in the Money Making Oppor- 
tunities Section on pages 120 to 
143. Pick out the one that in- 
terests you most and then write 
a letter—not exceeding 170 words 
—telling us why you find the 
advertisement you have selected 
the most interesting. 

Entries for the contest will 
close on June Ist. The prize 
winners and their letters will be 
published in the August issue of 
POPULAR SCIENCE MONTHLY. 

Address your letter to 
Contest Editor 


MONEY MAKING OPPORTUNITIES 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York 


PRIZE WINNERS 
in the April Contest 


FIRST PRIZE $10.00 


Lerie Davis, McCoanellsville, Ohio 
(International Correspondence Schools) 


SECOND PRIZE $5.00 


G. W. Taylor, Halifax, N. S., Can. 
(Pelman Institute) 


THIRD PRIZE $3.00 
J. G. VanHook, Burnside, Ky. 
(Haldeman-Julius Co.) 

PRIZE WINNERS who receive $1.00 
each for their letters: 
William C. Russell, Stearns, Ky. 
(La Salle Extension University) 
Vincent F. Wrzesta, Mt. Pocono, Pa. 
(International Correspondence Schools) 
English Rakes, Clinchco, Va. 
(Chicago Engineering Works) 
Joseph Falk, New Brunswick, N. J. 
(Brown Machinery Co.) 
Lynford Foster, Evansville, Vt. 
(Haldeman-Julius Co.) 

Mrs. Inez Moore, Chatcolet, Idaho 
(Federal School of Illustrating) 
Harry Tom, Kapaa, Kauai, T. H. 
(International Correspondence Schools) 





























COMMENCE now, build your own boat for thig 
season’s use. 55 Models 9’to 40’, Send 25c today for com. 
plete catalog. Brooks Boat Co., Inc., Salt Street, Sag. 
inaw West Side, Mich. 

HUBBELL Marine Coolers convert Ford engines into 
marine motors. Booklet free. Ford speedboat, easily 
built, blue print and-directions, sixty cents. C. C. Hub- 
bell, 14C Cottage St., East Norwalk, Conn. 

















Books and Periodicals 


“IN GRIP of Drink” is a thrilling Prohibition 
Romance. Most captivating. Read now. 50c advance, 
Chavalier & Co., Hornby Road, Bombay, India. 











Branch Office Service 


CHICAGO Mail Address Financial District. E. M, 
Higgins, 11 S. LaSalle. 











Business Opportunities 





LEARN the collection business. Good income; quick 
results. Interesting booklet, ‘Skillful Collecting,” free. 
National Collector's Association, Science Building, New- 
ark, Ohio. 

BECOME a Foot Correctionist. 
not medical nor chiropody. All the trade you can attend 
to; many are making $3,000 to $10,000 yearly, easy terms 
for training by maii, no further capital needed or goods to 
buy, no agency or soliciting. Address Stephenson Labora- 
tory, 10 Back Bay, Boston, Mass. 


PATENTS procured; ‘trade Marks Registered—A 
comprehensive, experienced, yy service for the pro- 
tection and development of your ideas. Preliminary 
advice gladly furnished without charge. Booklet of in- 
formation and form for disclosing idea free on request. 
Richard B. Owen, 44 Owen Bldg., Washington, D. C., 
or 41-Z Park Row, New York. 

MINIATURE die-casting machines $50.00. 
318 Reed, Erie, Pa. 

MANUFACTURE and sell latest Novelties, Toys 
Mail order and azent’s Specialties. Free list reliable 
patteras, processes, commercial information. Manu- 
—-s Bureau, R-2, 1129 Last 3lst, Kansas City, 
LO. 





A_ New Profession 








Byrd— 








ADVERTISE— In 275 country newspapers; 28 words, 
$10.00. Keator, Hartford Ildg., Chicago. 

USED correspondence school courses sold on re- 
purchase basis. Also rented and exchanged. Money- 
back guarantee. Catalog free. (Courses bought.) Lee 
Mountain, Fisgah, Alabama. 


INVENTIONS commercializei. Fatente! or un- 
patented. Write Adam Fisher Mfg. Co., 183 Enright, 
St. Louis, Mo. 


MIRRORS resilverei at home costs less. 5 cents per 
square foot; you charge 75 cents. Immense profits, 
plating auto parts, reflectors, tableware, stoves. Refin- 
ishing metalware, ete. Outfits furnished. Details FREE. 
Write Sprinkle, Flater, 94, Marion, Indiana. 


15ec PUTS your name on mailing list year. Receive 
offers, magazines, from wholesale supply houses every- 
where. Kentucky Agency, Covington, Kentucky. 

“SCHEMER,” Alliance, Ohio, 36p monthly, prints 
Schemes, Tips, Formulas: subscriber reports $25,C00 
from three; another $10,000 from one. ‘Iry it! Year, 
$1.00: 3 months, 30c. 


IF YOU are tired of working for others, and are look- 
ing for something to do during your spare time, write us. 
Service Box 531, Lake Forest, Illinois. 


BIG business producer. A dollar bottle of our 
famous Vanilla and one dollar set of LaBohme Pearls 
both for One Dollar. You make 50c on every combination. 
Big flash, best quality goods, and everybody buys. 
Mystol Co., Dept. A5, Glens Falls, N. Y. 


OPERATE Chewing Gum Machines. Large profits. 
Small Capital. Particulars free. Robbins Company, 
23 Dodworth St., Brooklyn, N. Y. 


INCREASE your income—‘Selected Opportunities” 
listing 24 business plans, two formula charts, $1.00. 
Robert Smeriglio, Box 884-F, Stamford, Conn. 

UNUSUAL opportunity. Pe your own boss. Operate 
your own business. Large profits doing Nic!el, Copper, 
Silver plating, full information free. Electro Platers 
— Co., Dept. 1, 547 Considine Ave., Cincinnati, 
Ohio. 

OPERATE money-making mail-order business in 
spare time. Write for free particulars. Triangle Mail 
Order Service, 600 Blue Island Ave., k33, Chicago. 

MAKE new delicious food specialty at home. Sells 
everywhere. Big profits. Formula and selling plan $1. 
Burand, Box 453, Tacoma, Wash. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Ll se 
Popular Science Monthly Profitably.’”” You'd like to 
know, wouldn’t you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Avenue, New York. 

SELL: by Mail!—Books, Novelties, Bargain! Large 
Profits! Particulars FREE! C—Elfeo, 525 Souta 
Dearborn, Chicago. 

SUCCEED Making Your Own Products. Use our 
Formulas, Processes. All kinds. All lines. Catalog, 
— circulars free. C. Thaxly Co., Washington, 


















































$50.00 WEEKLY mailing form letters. We furnish 


everything. Samples and particulars 10c. Whitney Co. 
Station C, Cincinnati, Ohio. 
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Those who sce the great roaring shops of Coyne 
forthe first time are amazed. Here arestudents from 
every State in the Union working on the greatest 
outlay of electrical apparatus ever assembled in any 
school. .. costing hundreds of thousands of dollars 
...real dynamos, huge motors, actual skeleton 
houses, complete power plants, transmitting sta- 
tions, switchboards of all kinds . . . everything 
from doorbells to farm power systems. Here, with 


training! 


request. See coupon below, 





LEARN ELECTRICITY 


Without Books or Lessons 


IN 12 WEEKS 
By Actual Work—in the Great Shops of Coyne 
No Education or Experience Needed 


With a personal, #vactica/ method like this, is it any wonder I say I 
can make any man into a master electrician in 12 happy weeks? You 


OME kinds of jobs ought to be labeled with a big 

sign that says ‘‘Man-killer.’? They are either so 

heavy, dirty and hard that they sap a man’sstrength 
and keep him dog-tired all the time—or 
else they are so disagreeable, uninter- ,. 
esting and poorly paid that they kill 
his ambition in almost no time. And 
AMBITION is the most valuable thing 
@ man can have! 





$100 aWeek Jobs 


arecommoninelectricity. Our free 
employment bureau puts you in 
touch with openings to choose 
from. The following are only afew 


Fascinating Work iat of the kind of positions you fit 


Real Pay! Py cea foe in the Great Shops 





That’s why so many men are turning to ELEC- Farm Lighting Experts 
TRICITY, which offers unlimited rewards and op- $60 to $100 a Week 
portunities—with ordinary salaries of $50—$75— Armature Fxpert 
$100—and $150 a week! Right now big electrical jobs $50 to $100 a Week 
are actually going begging! Electrical experts with Power House Operatog 
12 weeks of training are in demand—and the need 0 to $75 a Week 


is growing every day! The situation is one that 
spells O-P-P-O-R-T-U-N-I-T-Y in letters a foot 
high for theman whois wide-awakeenough toseeit! 


Learn Quickly 


Let me make you a master electrician—the Coyne 
way. I’ve doneit for thousands of others—farmers, 
laborers, factory men, and hun 3 who haven’t 
had more than &th grade checntiont I cando it for 
you—and start you off on the road to independence 
and big earnings in just 90 days! 


No Books or Dry Lessons 


The secret of Coyne-training is that it is ALL 
PRACTICAL work. No books—no dry lessons—no 
useless theory. In the great shops of COYNE‘ you 
learn the “‘ins and outs” of Electricity by actual 
work on read electrical —— finest out- 
lay in the country! And best of all—experts work 
right with you every step of the way, showing you 
all the electrical secrets that are essential to your 


~~ ELECTRICAL 


Cc OY SCHOOL 


H. C. LEWIS, Pres., Dept. A7-73 1309-10 W. Harrison St., Chicago, 11. 


Auto ania 
$60 to $100 a Week 


Inventor, Unlimited Income 
Maintainance Engineer 
$60 to $100 a Week 
Service Station Owner 
$200 a Week 


Radio Expert, $75 to $150 a Week 
Contractor, $3,500 to $15,000a Year 
JL cneneen sieeranvenr | | 











FREE R. R. Fare 
When You Enroll 


Right now I will allow your Railroad 
ane ke Doint aS he me Ee to 

cago—the world’s reates: al 
trical center. Send coupon for details. 











MONEY MAKING OPPORTUNITIES SECTION 


A Glimpse Into the Coyne Electrical School 


this full-size machinery in full operation every day, 
Coyne students get years of experience in a few 
months. Here with two instructors to every 25 
men, Coyne students learn by actually doing. Here 
—and nowhere else inthe world—can you get such 


The photograph above is one of 150 viewsin our 
catalog, a copy of which will be mailed free upon 


don’t need a bit of previous experience or advanced 
education. Many of our most successful graduates 
are fellows who never went to high school and hated 

**book-learning.’”’ The Coyne method is different/ 


FREE If You Act Now 


Make up your mind today to 
get into one of these real-pay 
electrical jobs. If you act zow— 
Yl pay your railroad fare to 
Chicago and give you 2 special 
courses free! RADIO and AuTO- 
MOTIVE ELECTRICITY! And be- 
sides that, I’llhelp you toa part- 
time job while learning! FREE 
onerernens service for life 

after graduation, too. We place 
dozens of menin wonderful jobs 
every week! 


Send for FREE Book 


Just give me a chance to tell you 
about the unlimited opportunity 
that awaits you. Letme send you 
this big book free, containing 
over 150 p eg oy and listing 
and telling you how you can 
qualify for the kind of be that 
pay $75-$200 a week. If you 
really want more money and 
a wonderful future, send for 
this k now! No obliga- 
tion. Simply mail the 
coupon, 


Mail This 
FREE 
BOOK 

Coupon 

To-day 


q COYNE ELECT RICAL SCHOOL 
H. C. Lewis, Pres., Dept. A7-73 
1300-10 W. Harrison St., Chicago, Ill. 


A Dear Mr. Lewis: 
‘ I want the facts, so without obligation, send me your free illus- 







trated catalog and details of your R. R. fare. 
Name. 
Address ron 


I City 








State -_ 
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Business Opportunities 


MONEY MAKING OPPORTUNITIES SECTION 


For Inventors 





YOU Are Now Reading an Advertisement which may 
make you Thousands of Dollars if you'll send for my 
“Eye-opening’”’ Literature and Lists of Guaranteed 
Formulas for ma.ing the World's biggest-Selling 
Specialties in all lines, right in your own Home, Sho,, 
Office, etc. Write today for this Free Money-Mai.ing 
Information. Dr. Liscomb Miller, Chemist, Tampa, 
Florida. 

BIG Mail. 
Francisco. 





One Year, 25c. Mailco, 4341 25th, San 





SIGNS and Showcards Easily painted vith Letter 
Patterns. Large variety of Styles and Sizes. Samples 
for stamp. John Rahn, B2120 Neva Ave., Chicago. 


“BEST Stunt You Ever Saw”’ Experience 





UNPATENTED Ideas Can ve Sold. 1 tell you how 
and help you make the sale. Free particulars (Copy- 


rightei). Write W. T. Greene, 805 Jeni.er Building, 
Washington, D. C. 





June, 1927 
Help Wanted 


- ’ arm Tues 
$7-$10 SPARE time even‘ngs, if you have built two 
more successful receivers. No selling scheme. Deg, i 
Co-Operative Radio Doctors, 131 Essex St., Salem, Marz” 











INVENTIONS Commercialized. Patented or un- 
eg Wri.e Adam Fisher Mig. Co., 183 Enright, St. 
uis, Mo. 

INVENTORS: Get this) pamphlet—‘tWhat to In- 
vent.’”” No theory or guess’ work, but things actually 
asked for by manufacturers. Sent prepaid for only $1.00. 
Inventors’ Syndicate. 23 Paladium Bldg.. St. Louis, Mo. 

I AM in touch with hundreds of moneye:i men and 
manufacturers who wish to buy good inventions. Hart- 
ley, 38 Court St., Bangor, Maine. 











TY, 
remarkable discovery removes drudgery from polishing 
table silver, auto trimmings, all metalware, furniture. 
Abolishes sticky pastes, messy liquids and powders. 
Startling denonstrations make sales self-closing. Free 
samples will prove why. w price; quick cash gain. 
Up to 233% pro‘tt. E. W. Lightning Corporation, 1773 
Greenleaf Ave., Chicago, Il. 








Capital Raising 
CAPITAL Raising Campaigns Prepared. Commission 


Basis. Morris Advertising Agency, 3608 Warren St., 
Philadelphia. 











Chalk Talks 


LAUGH producing program, $1.09. Catalog free. 
Cartoonist Balda, Oshkosh, Wisconsin. 











Chemists 


NEW catalog listing 5000 chemicals, 2500 illus- 
trations, Laboratory apparatus and 1000 books. Sent 
on receipt of 50c. Radio catalog (100 pages) liberal 
discounts, 10c. Laboratory Materials Company, 641 
East 71st Street, Chicago, U. S. A. 











INVENTORS’ Universal Educator—contains 900 
mechanical movements; 50 perpetual motions. Tells 
how to obtain and sell patents. Suggests new ideas. 
Explains how to select your attorney and avoid patent 
sharks. Special Price, $1.00 postpaid. Albert E. Dieter- 
ich, 681 Ouray Bldg., Washington, D. C. 

GET your own patents. Forms, complete instruc- 
tions, $1. Cooperson, Campbell, Caiif. 

INVENTORS assisted financially to secure patents. 
Write for particulars. Equitable Investment Com- 
pany, Box 1648, Washington, D. C. 

INVENTORS: Why disclose your idea? Apply for 
patent, direct U. S. Pat. Office. Legal and sketch forms, 


Jnstrut., Advice, $5. In-entors’ Frotective Assoc., 
Box 262, Washington, D. C. 














Help Wanted Instruction 


FIREMEN, Brakemen, Baggagemen_ (white or 
colored), sleeping car, train porters (colored), $150-$259 
monthly. Experience unnecessary. 838 Railway Bureau, 
East St. Louis, Ill. ; 


DETECTIVES Earn Big Money pore 


- Excellent oppo 
tunity. Travel. Fascinating work. Experience = 
iJ 


seoeeenry. Write, George Wagner, 2190-P Broad 








YOU are wanted. Men—women, 18 up. U.S. Governs 
ment jobs. $95.00 to $250.00 monthly. Steady. Short 
hours. Vacation. Experience unnecessary. Common 
education sufficient. Applicants coached. 35 page book 
with full particulars FREE. Write today sure. Frank- 
lin Institute, Dept. K32, Rochester, N. Y. 











wena 


How to Entertain 


PLAYS, musical comedies and revues, minstrel} 
music, blackface skits, vaudeville acts, monologs, dig- 
logs, recitations, entertainments, musical readings, stage 
handbooks, make-up goods. Big catalog free. T. 
Denison & Co., 623 So. Wabash, Dept. 26, Chicago. 











For Men and Women 











DETECTIVES—Work home or travel. 
2190-P Broadway, N. Y. 





Incorporations 
Experience : : “ 
unnecessary. Particulars free. Write, George Wagner, gab ee ee Witnianals 
Delaware. ; 2 


SAVE your teeth. Pyrogo Pyorrhea remedy acts 
quickly. 2 months treatment 50 cents. Supporto Co., 
Box 1136, San Francisco, Calif. 


WANTED—Representatives in every factory in the 


United States. Popular Science Monthly, 250 Fourth 
Ave., New York. 








Dogs, Birds, Fish 


BEAUTIFUL registered bull pups, $15. Bulldogs, 501 
Rockwood, Dallas, Texas. 








Formulas 


500 FORMULAS 20c, Catalog Free, Ideal Book Shop, 
Park Ridge, Illinois. 








Education and Instruction 


DON’T prepare for any Civil Service examination 
without seeing our free catalogue. Columbian Corre- 
spondence College, Washington, D.C. 

HOME Study Courses. All Schools, Lowest Prices. 
Terms. Catalog Free. Mention subject. Fred Goetz, 
440-B Sansome, San I'rancisco. 

STUDY Microbiology, Eara $300.00 a Month. Resi- 
dential and Extension Course in Bacteriology, Sanita- 
tion. Diplomas, Degrees granted. 71-Piece Urinalysis 
Cutfit Free to Students. Write for Free Prospectus 
today. International College of Microbiology, 2513 
N. 76th Ave., Chicago. 

**1,001,001,001,001 BRI: numerals.”” One dollar 
for the systen with its interesting history, until Nov. 
1927. Enclose self addressed stamped envelope for 
samples or reply. Address Hyrum Alpha Thomas, 
Pox 69, Glenwood, Iowa. 

CARTOONING and Commercial Art. 25 lessons, 
300 Illustrations, 2 clothbound volumes and drawing 
outfit $5 postpaid. Catalog Free. Nu-Way Art School, 
220 Graham Ave., Brooklyn, N. Y. 

LEARN advertising. Earn while learning. Big op- 

rtunity. Dyment Advertising Service, C4, 4417 

econd Bivd., Detroit. 

HOME St.idy Courses by all schools on all sub- 

ts, sold complete in fine condition, at bargain prices, 

use slightly used. Sensational reductions on all 
standard drafting, engineering, automobile, radio, 
chemistry, electrical courses. Money Back Guarantee. 
Easy Terms. Courses bought. Write for FREE 
catalog. Economy Educator Service (Dept. N), 202 W. 
49th St., New York. 

LEARN simplified bookkeeping and Pitman lhght- 
line shorthand, 50c; squaring circle interest problems. 
Will Marr, 605, Nashville, Tenn. 

SWIFTHAND, the New Writing System, revolution- 
izes handwriting, combining shorthand speed with the 
cecuracy and legibility of print. New princinle elimi- 
nates guesswork despite speed. No abbreviations need 
be memorized. Scientifically based on the alphabet 
but even easier to learn. Uses only longhand strokes. 
Particulars FREE. Economy Educator Service (Dept. 
N), 202 W. 49th St., New York. . 


8 KEYS (copyrighted) master double entry book- 
Feeping, easily, quickly, thoroughly. Guaranted. 
International Bookkeeping Institute, Springfield, Mo. 

HOME study: High Schocl, Normal, Pus.ness, end 
Collegiate courses. Bulletin free. Apply, Carnegie 
College, Rogers, Ohio. 

CARTOONING. Complete course. Unusually lov 

rice. Particulars on request. Carlson Cartoon Service, 

ept. S. 116 West 39th Street. New York. 






































BIG Profits! Manufacturing a ‘‘Famous New 4 in 1 
Beauty Cream.” Sell by agents or mail. Formula $1.00. 
Earl P. O., Box 235, Lorain, Ohio. 


DON’T Buy Formulas till you’ve read my Valuable, 
*“‘Eye-Opening” Literature for producing Guaranteed 
Money-Making Specialties in all lines. Mailed Free. 
et ma Miller, M facturer’s Chemist, Tampa, 
‘lorida. 














For Sale 


FOR Sale: Patent for United States and foreign 
countries, Improved Flour Sifter; Outright or Royalty 
Basis. Harry Nakagawa, Tanana, A’ 


For the Home 


HOT water on tap, $6. Make your own Automatic. 
Write John Kirkeby, San Luis Obispo, Calif. 


GRANDFATHER clock works $5.00. Build your own 
case, instructions free; make good profits selling your 
friends. Clock works with chimes for old or new cases. 
Write for full particulars. Clock Co., Nicetown, Penn. 

TO THE man who likes to work with tools, Popular 
Science Monthly offers the opportunity to purchase blue- 
prints giving details of the construction of useful articies 
for the home. The following are a few of the blueprints 
available: No. 1, Sewing Table, No. 5, Kitchen Cabinet, 
No. 13, Tea Wagon, No. 15, Workshop Bench, No. 17, 
Cedar and Mahogany Chest, No. 43, Four Tube Racio 
Receiver, 44 and 45, Model Pirate Ship, 46 and 47, 
Spanish Galleon, 48, Model Sailing Yacht. Send 25c 
for each blueprint that you wish to Popular Sci 





























Information 





MR. ADVERTISER: Ask today for a copy of tlie 
“Quick-Action Advertising Rate Folder.’’ It containg 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.’? You'd like to 
know, wouldn’t you? Address your inquiry to: Man- 
ager, Classified Advertising, Popular Science Monthly, 
250 Fourth Avenue, New York. 








Insects Wanted 


WHY Not spend Spring. Summer, Fall gathering 
butterflies, insects? I buy hundreds of kinds for col- 
lections. Some worth $1 to $7. Simple outdoor work 
with my instructions, illustrations, price-list. Send 10¢ 
for Illustrated Prospectus. Sinclair, Dealer in Insects, 
Dept. 7, Box 1424, San Diego, Calif. 











Inventions Wanted 


INVENTIONS commercialized. Patented or un- 
patentei. Write Adam Fisher Mfg. Co., 183 Enright, 
St. Louis, Mo. 


WILL. buy approved invention. Write W. L. Kendig, 
416 N. Duke Street, Lancaster, Pa. 














Laboratory and Chemical Services 


YOUR chemical problem solved and working formula 
or process furnished for $5.00. Write me. W. Stedman 
Richards, Industrial Chemist, Box 2402, Boston, Mass. 

SKIN Peeling Lotion-Formula Non-Acid, Original 
Cosmetic Surgeon’s Process. Sells for $5.00 a bottle 
cost 15¢c to make." Complete Genuine Formula $10.00 
Sample $1.00, Particulars FREE. Eugene Roy, Cosmetic 
Chemist, 5 Hillside St., Haverhill, Mess. 

EXPERIMENTERS. 20 C.P. Quality Chemicals 
for $1.00. Chem. Laboratories, 900 Belmont, Chicago. 

















Monthly, 242 Fourth Avenue, New York, N. Y. 


CEDAR chests only $11.65—*Red-i-Kut” complete 
with rich copper trim—you assemble and save half— 
send for pictures. ‘“‘Red-i-Kut’”” Kuempel, Guttenberg, 
lowa. 











Machines 


CONCRETE Building Block Machines and Molds. 
Catalog free. Concrete M nufacturing Co., 5 N. Main, 
St. Louis, Mo. 








Help Wanted 


EARN $25 wee.ly, spare time, writing ior _news- 
papers, magazines. Experience unnecessary, Details 
free. Press Syndicate, 971, St. Louis, Mo. 


STEAMSHIP positions—Europe. Orient. Good pay. 
Experience ry. ist of positions free. Box 
122-Z. Mount Veraon, N. Y. 

SILVERING Mirrors, French plate, easily learned; 
immense profits. Plans free. Wear Mirror Works, 
Excelsior Springs, Mo. 

MEN wanting forest ranger job; $125 $200 month, 
nice cabin. Hunt, trap and patrol. Write for list 
National forests. Rayson, Dept. B-23, Denver, Colo. 




















Electrical 


WE SAVE you money on anything electrical. Send us 
your needs. Freeman's Electric Shop, Rock Falls, Ill. 
THE Electrician's Wiring Manual, By F. E. Seng- 
stock, E. E. Contains all the information needed for the 
roper installation of lighting and power systems in 
ouses and other buildings. It completely covers inside 
electrical wiring and construction in accordance with 
the National Electric Code. Pocket size—fiexible bind- 
ing. 448 pp. Price $2.50. Popular Science Monthly, 
250 Fourth Ave., New York City. 














Financing and Investments 


ASSURANCE Trading in the Stock Market. How 
this is best obtained and how you can trade in 100 
shares of stock for $150 to $225 is explained in our free 
Looalet. Paul Kaye, 551 Fifth Ave., New York City. 


For Boys 


INTERESTED in Science’? Form Science Club in 
your town. Conduct experiments, field trips, etc. In- 
struction booklet, club plans, membership blanks, 
s.mple magazine, 25c coin. Scientific Clubs America, 
McComb, Mississippi. 

















SET builders! We furnish jobs for you. (No fee.) 

petent men needed today in every commun'‘ty 
to build LC-27, Hammarlund-Roberts, Ultradyne, 
Loftin-White and Browning-Drake Sets. Big money 
for you if you can qualify. Register NOW, giving par- 
ticulars, experience, references. Allen-Rogers, Inc. 
118 E. 28th St., New York City. 

PATENTED Product, approved by Good House- 
keeping and already sold hundreds of thousands of 
housewives, now appointing local canvassers. Manager, 
Box 929, New Orleans, La. 

MEN Wantei—Make Name and Number Plates; 
also teach the work to others. Outfits furnished. 
ew igs vm book FREE. Big Four Company, 408 Ash- 
and, oO. 


MEN, get Forest Ranger job: $125-$200 mo. and home 
furnished; permanent; hunt, fish, trap. For details, 
write Norton, 224 McMann Bldg., Denver, Colo. 

SECRET Service overatives earn big money! Send 
$1 for year’s membership and letter of instructions to 
C — Secret Service System, Box 81K, Waukegan, 

nois. 

IF YOU Are A Man Worthy of the name and not 
afraid to work I'll bet you $50.00 you can’t work for us 
thirty days and earn less than $200.00. Think I’m 
bluffing? Then answer this ad and show me up. Open- 
ines for managers. Wonder Box sells on sight. The pest 
solling proposition in America today. Write Tom Walk- 
er, Dept. 111, Pittsburgh, va. 




















Magic Tricks 


BE A magician, give shows, earn money. Catalogue 
20c.. Oaks Magical Co.. Dept. 5&0, Oshkosh, Wis. 

AMAZE and Mystify your frien.s! New 8U-page 
Book, 500 Tricks, tells how. Postpaid 10c. Lyle Douglas, 
Station A-4, Dallas. Texas. 

MAGICS — Tricks — Puzzles. Catalogue 
Schembri Company, Box 1124, Detroit, Michigan. 

LARGE 144-page illustrated Catalogue Free. Chelsea 
Magic Shop, Station R, Box 24-P. S., New York. 











Free. 











Mailing Lists 
99% GUARANTEED Mailing Lists. Agents, Busi- 
ness Firms, Individuals, Professions, for every need. 
Guaranteed reliable and accurately compiled. Catalogue 


and price lst on request. National Mailing List Co., 
845 Broad St., Newark, N. J. 











Manufacturing 








MODEL, Experimental and Light Machine work. 
Accurate; prompt service. Lowest prices. Southern 
Instrument Works, 1210 Dallas Ave., Houston, Texas. 








Miscellaneous 


FORMS to cast Lead Soldiers, Indians, Marines, Trap- 
ee te Animals, 151 kinds. Send 10c for Mlustrated Cata- 
ogue. Henry C. Schiercke, 1034 72nd St., Brooklyn, N.Y. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Lse 
Popular Science Monthly Profitably.” You’d like to 
know, wouldn’t you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Avenue, New York. 











3-INCH Astronomy Telescope for sale. B. L. Nort- 
wed, Ethan, 8. Dak. 
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June, 1927 MONEY MAKING OPPORTUNITIES SECTION 
Models and Model Supplies | 





ew a, . 
Fittings: Send stamp for list. A. J. 
gHIP Mode owah ‘Ave., Royal Oak, Mich. 
7 Machinery or parts, Dies, Tools, Metal 
BF Bee Model special gears, stock gears and Model 
specialties. ond 5c for Catalogue. The Pierce Model 
Works, Tinley Park, 111. 
WORKING models built. Drawings prepared free. 
+ our designing and engineering departments and 27 
Let o epericace assist you with your invention. Lowest 
) 


we} hmeier Mfg. Co., 1385 E. 17th St., Cleveland, 


a SDDS for Models, Scroll Work and inlaying. Fred 
wild, 510 East 11th St., New York. 

“SHIP Model fittings and readycut hulls. Send 
dime for list. Roy Hancock, 323 Douglas, Portsmouth, 
Va. 
TT our experience be your guide. Models that are 
models; Tools and equipment for economic manfg. 
patterns of all types; manufacturing in all branches. 
Satisfaction guaranteed. United Machinery Company, 
Engineering Dept., Cincinnati, U. 8. A. 

AIRPLANE models, build and fly them. Our large 
catalogue illustrating 31 finest models, complete line of 
supplies sent postpaid for 10 cents. U. 8, Model Air- 
eraft Corp., 341-P-Monroe St., Brooklyn, N. Y. 

SPECIAL machine builders, tool and die makers, 
inventor’s models, production work of all kinds. Dept. J. 
Quality Hardware & Machine Co., Ravenswood and 
Thorndale Avenues, Chicago, Ill. 



































Motion Picture Business 


MOVIE film 1c ft. 150 ft. $1. Reéis $2.75 up. Stam 
prings samples and list. X. Sales Company, Box A1506, 
New Haven, Conn. 














Motorcycles 





MOTORCYCLE bargains. Used, rebuilt. Guaran- 
teed. Shipped on approval. Catalog free. Floyd 
Clymer, 812 Broadway, Denver, Colo. 

INDIAN motorcycles $50. Standard models—$10 
deposit with order, balance C.O.D. Stern Bros., 1790 
ist Ave., N. Y. City. 











Motors, Engines and Machinery 





AIRPLANE propellers, brand new, 8-foot diameter, 
copper tipped, cost Government $75.00, sacrificed at 
$3.50. Air Transport, Carle Place, N. Y. 

MOTORS—New GE 110 or 220 volt 60 cycle Single 
Phase, %4 HP $11.90, 4 HP $28.53, 1 HP $38.50. Mail 
$3 Check or Money Order, We will ship C.O.D, any- 
where. Motor Specialties Co., Crafton, Penna. 

% H.P. METALUMEN airplane engine 34 lbs.; 1 
h.p., 6 lbs. Circulars free. Dynamic Mfg. Co., First 
Nat’l Bank Bldg., Chicago. 














Music and Musical Instruments 





VIOLINS—Handmade_ masterpieces, get details 
J. Lehto, 935—14th, San Pedro, Cal. 

SAXOPHONISTS — Clarinetists — Cornetists — 
Trombonists—get ‘‘Free Pointers.” Virtuoso Music 
School, 36, Buffalo, N. Y. 


Office Devices 


ADDRESSING machines, multigraph, duplicators, 
folders, check writers, sealers, dictating machines, at 
about half new cost. Pruitt, 117 N. Market St., Chicago. 


Optical Goods 


ARTIFICIAL cyes. Booklet free. Denver Optic, 
508 Quincy, Denver, Colorado. 





























Patent Attorneys 





PATENTS—tTime counts in applying for patents. 
Don’t risk delay in protecting your ideas. Send sketch or 
model for instructions or write for FREE book, “How to 
Obtain a Patent” and “‘Record of Invention” form. No 
charge for information on how to proceed. Communica- 
tions strictly confidential. Prompt, careful, efficient 
service. Clarence A. O’Brien, Registered Patent Attorney, 
Security Bank Building (directly across street from 
Patent Office), Washington, D. C. (See page 127) 


PATENTS. Booklet free. Highest references. Best 
results. Promptness assured. Watson E. Coleman, 
Patent Lawyer, 724 9th Street, Washington, D. C. 


INVENTORS’ Guide free on request; gives valuable 
information and advice for all who have original ideas or 
improvements. Frank Lederman, Registered Attorney 
and Engineer, Woolworth Bidg., 1714, New York. 

UNPATENTED Ideas Can Be Sold. I tell you how 
and help you make the sale. Free particulars (Copy- 
righted). Write W. T. Greene, 811 Jenifer Building, 
Washington, D. C. 


MILLIONS spent annually for ideas! Hundreds now 
wanted! Patent yours and profit! Write today for free 
book—tells how to protect yourself, how to invent, ideas 
wanted! How we help you sell, etc. American Indus- 
tries, Inc., 501 Victor Bidg., Washington, D. C. 

PATENTS, Trade-Marks, all countries. Ten years’ 
experience examining applications in Patent Office. 
Consultation invited. George Beeler, Patent Attorney, 

1 Park Place, New York. 

MONROE E. MILLER, Ouray Bldg., Washington, D. 
C., Patent Lawyer, Mechanical, Electrical Expert. Book- 
let and Priority Record blank gratis. 

“INVENTOR’S Advisor,’”? Patent book, with 139 
mechanical movements, illustrations, sent free. Lebiner, 
Patent Attorney, Three Park Row, New York. 


PATENTS Procured: Trade Marks Registered.—A 
comprehensive, experienced, po service for the pro- 
tection and development of your ideas. Preliminary 
advice gladly furnished without charge. Booklet of in- 
formation and form for disclosing idea free on request. 
Richard B. Owen, 44 Owen Bldg., Washington, D. C., or 
41-Z Park Row, New York, 


























Jobs! 


pay 360 to 
$125 a week! 


Free Job Service 


The American School is the 
first in the home-study field 
to recognize the need of guar- 
anteeing its courses with a 
money-back contract, if the 
training fails to accomplish 
the benefits you expect. Thus 
all risk and doubt are elimi- 
nated—-either the training 
will help you to a better Job 
and a raise In pay or it will 
cost you nothing. To better 
carry out this important serv- 
ice, we maintain a National 
employment department 
which keeps in touch with the 
employers of Draftsmen all 
over the U. S. All this with- 
out extra charge to our stu- 
dents and graduates, 


A Million Dollar Institution 
Back of This Guarantee 


Get this straight—the American School was chartered in 
1897 as an educational institution, not for profit. So you 
will find the same standards of service here as in the best res- 
ident schools and colleges. Over 200 of_the leading Engi- 
neers, Executives and Educators of the U.S, prepared the 
instruction we offer, Their standing vouches for its quality. 


O. C. MILLER, Director Extension Work 
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Learn Drafting—how to make and read plans, and the doors 

of opportunity in all mechanical, building and engineering lines swing 
open for you! There are more well-paid Drafting jobs open today 
than in any other one profession or trade. There’s a variety, a 
fascination to Drafting that will grip you. No other work is: so 
interesting, so well paid—no other field offers equal opportunities 
for quick promotion. 


The Draftsman is the Boss of the Works! 


Destroy blue-prints and plans, and the wheels of all Industry will stop until 
new ones can be made. Every move of every workman on the job is con- 
trolled: by the Draftsman through his plans. Railroads, public works, 
buildings of a hundred sorts, machinery, electricity, automobiles—all man- 
ufacturing and construction start on the Drafting table! That’s the kind of 
work to get into, friend. Where you have the same chance as anybody else 
to make a quick success! 
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can 
learn at homein 
spare time! 


° You'll b ised hi ick! 
_ helpin g you can Tearn Drafting by our 
you find 


a job 















you are batting out pro- 

PROFESSIONAL or money fessional plans like a vet- 

5 an. Get a three 

essons —— the coupon 

O [ J } | if [ Gl V EN @ refunded brings them free, Do 

" 7 them. Test your abil- 

You will naturally expect the American School to give you ity to master Drafting 

the best. kind of instruments and tools with the best kind at home. Without cost 
of training. This outfit is good enough to use professionally or obligation. 

after you finish your training. 2 i i oe a a a ae 


% ek 
O. C. Miller, Director Extension Work 
American School, Dept. DA-75 

Drexel Ave. and 58th St.,, Chicago 


Your offer to send me 8 lessons free and facts 
about the opportunities in Drafting and about 
your course, looks good to me. It is under- 
stood I am not obligated in any way in mak- 
ing this request. 


Name 





Address 





Occupation 











Patent Attorneys 





RICHARD E. BABCOCK, Patent Lawyer, Washington 
Loan & Truss Bidg., Washington, D. C. Booklet. 
PATENT, trade-marks, copyrights. Reliable services 
by an experienced practitioner devoting personal at- 
tention to each case. Inquiries invited. References 
furnished. B. P. Fishburne, Patent Lawyer. 525-C 
McGill Building, Washington, D. C. 
INVENTORS who derive largest profits know and 
* heed certain simple but vital facts before applying for 
patents. Our book ‘*Patent Sense” gives those facts; 
, 648 F. St., Washington, D. C., 








ree. pacer & 
Established 1869. 

MR. ADVERTISER: Ask today for a copy of the 
“‘Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. > inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Avenue, New York. 

LANCASTER AND ALLWINE, 232 Ouray Building, 
Washington, D. C. “Originators of the Form: Evidence 
of Conception.” Before disclosing your invention to 
anyone send for blank form to be signed and witnessed. 
Form and patent information bulletin free. 

CARL MILLER, Registered Patent Attorney. 
=— Building, Washington, D. C. Write for Instruc- 

ons. 

EDWARD C. SASNETT, Formerly a Principal Exam- 
iner U. S. Patent Office, Attorney-at-Law. Strictly 

rsonal service. Correspondence invited. 516 McGill 

tilding, Washington, D. C. 

MR. ADVERTISER: Ask today for a copy of the 

Quick-Action Advertising Rate Folder.’”? It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.’’ You’d like to 
know, wouldn’t you? Address your inquiry to: Man- 
ager, Classified Advertising, Popular Science Monthly, 
250 Fourth Avenue, New York. 























Patents for Sale 


INVENTORS: Use our special service for presenting 
your invention or patent to manufacturers. Adam 
Fisher Mfg. Co., 183-A Enright, St. Louis, Mo. 

TO MANUFACTURERS—Sale or Royalty. Patent 
No. 1,607,933. Whitney Book Trolly, adjustable table. 
A. Whitney, Big Timber, Mont. 

PATENTS listed for sale. Equitable Investment 
Company, Box 1648, Washington, D. C. 

















Photographs and Supplies 


HAVE youacamera? Write for free sample of our big 
magazine, showing how to make better pictures and earn 
money. American Photography, 117 Camera House, 
Boston, 17, M husetts. 

MAKE money in Photography. Learn quickly at 
home. Spare or full time. New Plan. Nothing like it. 
Experience unnecessary. American School of Photog- 
raphy, Dept. 000, 3601 Michigan Avenue, Chicago. 

AMATEUR Photographs Profitable. Booklet de- 
scribing One Hundr Best Magazine Markets 10c. 
Snyder Publishing Co., Guilford, Connecticut. 




















Photoplays Wanted 


$$$1250 FOR a Photoplay Story by an_ unknown 
writer and sold through our Sales Dept. We revise, 
copyright and market. Located in the heart of Motion 
Ficture Industry, we know the demand. Estab. 
1917. Send Mss. for free criticism. Booklet on 
request. Universal Scenario Company, 214 Western 
& Santa Monica Bldg., Hollywood, Calif. 


Pipe and Boiler Tubes 


PIPE second hand, guaranteed suitable for all prac- 
tical purposes with new threads and couplings, sixteen 
feet and over; cut to your requirements, also Boiler 
Tubes. New Fittings. Pfaff & Kendall, 100 Waydell 
St., Newark, N. J. 

















MONEY MAKING OPPORTUNITIES SECTION 


Real Estate—Orchards—Farm Lands 


i aa ii Groves “On the Gulf.” 
Monthly payments. uaranteed care. Big, quick 
returns. Suburban Orchards, Dept. *‘S,’’ Biloxi, Miss. 
LAND free if planted to bananas. Bananas bear a full 
~~> the second year. $5.00 monthly will plant five acres, 
which should pay $1,500 Fa! i Reliable 
Com es will cultivate and market your bananas for 
4%. Bananas .~ every day and you get your check 
e’ery 90 days. For particulars address Jantha Planta- 
tion Co., Empire Building, Block 744, Fittsburgh, Pa. 


Salesmen and Agents Wanted 


AGENTS—Clever invention! iabapoet makes every 
pen a fountain pen. Fast office seller, big profit, demand 
increasing everywhere. Exclusive territory offered. 
Sample free. H. Marui Company, Tribune Bldg., New York. 


GET our free sample case, toilet articles, perfumes and 
specialties. Wonderfully profitable. La Derma Co., 
pt. F., St. Louis, Missouri. 


AGENTS. $60—$200 a week. Genuine gold letters 
for store windows easily applied. Free samples. Liberal 
offer to general agents. Metallic Letter Co., 434-A. N. 
Clark, Chicago. 


BANKRUPT and Rummage Sales. Make $50.00 
daily. We start you, furnishing everything. Distributors 
Dept. 34, 609 Division, Chicago. 


$10 DAILY silvering mirrors, plating and refinishing 
lamps, reflectors, autos, beds, chandeliers by new method. 
Outfits furnished. Write Gunmetal Co., Ave. F, 
Decatur, Illinois. 


AGENTS—Best seller; Jem Rubber Repair for tires 
and tubes; supersedes vulcanization at a saving of over 
per cent; put it on cold, it vulcanizes itself in two 
minutes, and is guaranteed to last the life of the tire or 
tube; sells to every auto owner and accessory dealer. For 
particulars how to make bi 
ress Amazon Rubber Co., 
delphia, Pennsylvania. 


,_ BIG money and fast_sales. 
initials for his auto. You charg f 
Ten orders daily easy. Write for particulars and free 
samples. American Monogram Co., Dept. 47, East 
Orange, New Jersey. : 

A BUSINESS of your own—Making Sparkling Glass 
Name and Number Plates, Checkerboards, Signs. Big 
Book and Sample free. l’. Palmer, 513, Wooster, Ohio. 
































money and free sample, ad- 
Amazon Building, Phila- 





a owner buys gold 
e $1.50; make $1.35. 





Salesmen and Agents Wanted | 


AGENTS Key Check Outfits. Sample Check Stay 
with Name and Address 15c.. Catalogue free. § 
(Novelty Works), Shelby, Ohio. 


*"RITHMETIC Kid makes Quick Money. Sampi 
Wholesale prices 25c. Wholesale Supply Co., Val 
a. is 































NEW Camera. Regular black and white 
finished quickly inside camera. Make money g 
cameras, taking photos or doing both. Crown Com 
Dept. 485, Norwalk, Conn. 


$50.00 WEEKLY easy, Applying Gold Initi 
Automobiles. No experience needed, $1.45 profit @ 
$1.50 job. Free samples. ‘Ralco Monograms,” 4 
Washington, Boston, Mass. 7 


STATE Manager.. Marvelous patented envelg 
Sealer. Seals 2,500 Envelopes hour! Retails 
Large profits! remendous market! Exclusive 
tory. Consolidated, 25AC Huntington, Boston, 


35% COMMISSION selling $1.50 boxes Monogram 
Sinecaery. New. Write. Wolfeprint, Lawndale, Phi 
elphia. an 


MULTEX The Automatic Card Index Wants Go 
mission salesmen. Address Multex, Sta. E, Box 
Atlanta, Ga. 


SELL absolute necessities. Cost 2c sells 25c. P: 
lowest. Seven different samples _30c. Catalog 
Mills Sales Co., 13 East 16th St., New York. 


TOOL Salesmen—Mechanics—Distribute guaranteed — 
line auto repair tools. Exclusive business of your own, | 
Show 71 samples in_case. Big commissions. Quality” 
Tools Corporation, New Wilmington, Pa. 


SALESMEN to sell a ey for every sto 
jobber and factory. Commissions immediately. Good” 
opportunity to build permanent business $3500 te” 
— annually. Write Ed. Kessler, Manager, Dayton, 
0. vil 


10 EASY sales daily, profit $1,000 month! Amazing © 
vaporizer practically doubles gasoline mileage! Testg © 
show 63% increase! Exhaustively tested by Ca 
Institute Technology! Sensational seller! Territ 
K. Philis Mfg., St. Louis. 


CALIFORNIA perfumed beads selling like hot cakes, 
Agents coining money. Big profits. Catalog free,” 
Mission Factory, R2328 W, Pico, Los Angeles, Calif, ~ 















































































AGENTS—Make a dollar an hour. Sell Mendets, a 
| ee patch for instantly mending leaks in all utensils. 
Sample package free. Collette Mfg. Co., Dept. 467, 
Amsterdam, N. Y 








Salesmen and Agents Wanted 


EARN $10 daily silvering mirrors. ng and_ re- 
finishing metal ware, headlights, chandeliers, bedsteads. 
Outfits furnished. F. Decie Laboratories, 1133 Broad- 
way, New York. 


POLMET Polishing Cloth cleans all metal. 
fast at 25c. Sample free. 
St., Boston. 


AGENTS—new plan, makes it easy to earn $50.00 to 
$100.00 weekly, selling shirts direct to wearer. No 
capital or experience needed. Represent a real manufac- 
turer. Write now for free samples. Madison Company, 
566 Broadway, New York. 


ANY salesman can sell them! Merchants everywhere 
use punchboards. Someone sells them, why not you? 
Collect big commissions daily. Newest, largest elaborate 
catalog sent upon request. Lincoln Sales Co., 9 S. Clin- 
ton, Chicago, Dept. G. 








Sells 
F. C. Gale, 15 Edinboro 


































SELL “Fixit”? Rubber Repair. Big pay. Doubleg 
jleage of tires and tubes. Self-vulcanization without™ 
heat or tools. Big season now. Marquette, AA232j 
Wolfram, Chicago. 


HOSIERY Free and $12 daily. Sell nationally © 
known Pure Silk hosiery. Amazing values. Experience ~ 
unnecessary. Free sample outfit mailed immedia d 
pach Silk Hosiery Co., 208 W. Monroe, Dept. P. 

cago. 


ACTIVE men to distribute repeating 5c candy spe 
cialties to dealers and jobbers. Full co-operation, ~ 
ane Sales Company, 631 R Wilson Ave., Brooke © 
yn, N. Xx. J 


SALESMEN—If you want to get into a real money. 
making business, and help others at: the same time, sell 

dium Health products, Exclusive territory, $6.50 — 
profit every sale. Write Radiumized Applicator Com. — 
pany, 1303-W Fillmore, Buffalo, N. Y. 4 


IF YOU can devote spare time to profitable work that’ | 
pays $2.00 to $4.00 an hour, write us at once. No 
experience necessary. Nawco Company, Dept. 6-D. 
Covington, Ky. 


FREE outfit—$10-$15 daily. Guaranteed all-wool ~ 
tailored trousers less than store prices. Quick sales. Big 
money. Pay daily. Free trousers offer. Hutchins Pants 
Co., Dept. 190-FC, Cincinnati, Ohio. 




















AGENTS: Make $500.00 Monthly. Pay daily. No in- 
vestment. Rhinestone initial buckles and novelties. Sell 
easy everywhere. Exclusive territory. Chaton Novelty 
Co., 606 Blue Island. Chicago. 

AGENTS—greater profits, year round sales; complete 
guaranteed line dress and work shirts, overalls, coveralls, 
work pants, playsuits. $10-$25 daily easy. Weshow you. 
Complete Outfit Free. Nimrod Shirt Co., Dept. 25, 
4922-28 Lincoln Av., Chicago. 

DON'T sell for others. 
Make your own products. Toilet articles, 








Employ agents yourself. 












SIMPLEX Vaporizer. 25 to 60% increased mileage 
guaranteed. Retails $1. Thirty days free trial. Ex- ~ 
clusive territory. American Fixture Co., 232 West ~ 
Water, Milwaukee, Wis. 


AGENTS $240 month. Bonus besides. New auto. 
given. Introduce finest line silk new hosiery, guaran- 
teed six months. 126 styles, colors. High class proposi- 
tion. New sales plan. No license to pay. Spare time 
satisfactory. Samples furnished. Write quick. Wilknit 
Hosiery Co., Dept. 1432, Greenfield, Ohio. 








specialties, etc. 0 press. We furnish everything 
and show you how. Valuable booklet free. Write at 
once. National Scientific Laboratories, 1962 W. Broad, 
Richmond, Va. 





Printing and Engraving 


BETTER Printing for Less Money. Write us about 
your printing needs, and you will save money. Ernest 
Fantus Company, 525 South Dearborn Street, Chicago. 

SUPERIOR quality printing. Attractive samples 
free. Kay Press, 5406 Thurston, Rochester, N. Y. 

LETTER Heads, envelopes, etc. Jean McLane, 
1215 Russell Ave., Bethlehem, Pa. 

1000 BOND letterheads $3.20. Ewan, 49 Pearsall 
Ave., Jersey City, N. J. 











AGENTS, both sexes, we manufacture and control 
new household article. Fast seller. Big profits. Ex- 
clusive territory. Write now, Connolly, 123 Liberty 

AGENTS, Salesmen, Crewmen—yYou'll have the 
Devil’s own time finding a better seller than ‘‘Zippo.” 
Splendid profit on snappy 50c**Go-Getter”’ repeat article 
that sells on a ten-second demonstration. Works while 
you watch it. Demonstrates value while others waste 





time making claims. New development. Greatest 
scientific triumph of the age. It’s the berries. Write 
Karam-Smith 


immetiately for ny proposition. 
Company, 906 Bozan Street, Fort Wayne, Indiana. 





LET us bid on your printing order. First class work. 
Lowest prices. rane Printing Co., 1111 East 33rd, 
Ixansas City, Mo. 

THOUSAND Hammermill Bond letterheads four 
dollars; Multigraphing, two. Miscellaneous printing. 
Mayray, Monmoutb, Illincis. 

“NEARGRAVURE” Process printed stationery— 
different—exquisite. Samples. Sollidays, Knox, Indiana 


Professions and Trades 


PROFESSIONS and Trades. Write Public Cor- 
resvondense Association, Box 326, 601 F. 36th St., 
Chicago, Ill. 


‘Quick Action Advertising 























MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘‘How You Can Use 
Popular Science Monthly Profitably.’’ ‘You’d like to 
know, wouldn’t you? Address your inquiry to: Manager, 
Classified Advertising, Popular Science Monthly, 250 
Fourth Ave., New York. 

SELL Beauty Aids, New Pian, sample and particulars 
25c. Jeanne, 244 Sta. A, San Antonio, Texas. 

AMAZING Gas Saver. Every Auto. 1 free to intro- 


duce. Vapor moisture. Doubles Mileage. Critchlow, 
A-142, Wheaton, Ill. 











$75 WEEKLY. Man or woman wanted with ambition 
and industry, to distribute Rawleigh’s Household 
Products to steady users. Fine openings near you. We 
train and help you so you can make up to $100 a week or 
more. No. experience necessary. Pleasant, profitable, 
dignified work. Write to-day. W. T. Rawleigh Co., 
Dept. NY9953, Freeport, Ill. 





CLOTH signs. 3x10 feet. Any 15 words, $1.50. 
co your business. Castle Studios, Independence, 
0. 








Rabbits 


MAKE big profits with Chinchilla Rab»its, Real 
Meney Makers. Write for facts. Conrad's, 860 Califor- 
nia Bldg., Denver, Colo. 











FREE: Large wholesale specialty catalog, showing 


. best sellers from all parts of the world. Sporjs Co., 


Lesueur Center, Minn. 
$75.00 WEEKLY to introduce “Chieftain” 3 for 


"$4.95 Guaranteed Tailored Shirts. Full working outfit 


free. Your own shirts free. Cincinnati Shirt Company, 
Lane 1606, Cincinnati, Ohio. 


MAGIC Polishing Cloth—great seller—big profit. 
Try. this cloth—it’s a money-maker. Full size sample 
free. Get this proposition. Newton Co., 171 Main St., 
Newark, New Yor 

















































YOU are wanted to resilver mirrors at home. Im- 
mense profits plating autoparts, tableware, etc., write 
for information. Sprinkle, Plater, 96, Marion, Indiana. 


AGENTS: 90c an hour to advertise and distribute 
samples to consumers.. Write quick for territory and 
particulars. American Products Company, 9215 Mon- 
mouth, Cincinnati, Ohio. 


SUCCEED making your own products. Use our 
formulas, processes. All kinds. All lines. Catalog, 
special circulars free. C. Thaxly Co., Washington, D. C. 


$15.00 DAILY (In Advance) introducing latest guar- 
anteed hosiery for men—women—children. Just write 
orders. We deliver and collect. Capital—experience 
unnecessary. Samples furnished. Milton Mathews, 
Road 1526, Cincinnati, Ohio. 


SALESMEN—Get free outfit and make $90 a week 
taking orders for famous Taylor rain-proof, made-to- 
measure caps and knickers for men. Also eight other 
big peece eres. Commission in advance. We deliver, 
Taylor Cap Manufacturers, Desk U-3, Cincinnati, Ohio, 


NEW Cigar and Cigarette Lighter sells for $1.00. 
Does work of $20.00 lighters. Your profit 100% in 
advance. Every lighter guaranteed 10 years. Amazing 
profit maker. Sale a minute. New Plan. Write for 
sample offer and details. Masterlite Company, Desk 
601, 110 East 23rd Street, New York City. 


EASY Money wearing free shirts. Be my local dis- 
tributor. Greatest values ever offered. Big Profits. 
Fashion Wear Shirt Co., Dept. G-362, 1220 Jackson St., 
Cincinnati, Ohio. 


NOTHING Sells Like Shoes. Every person a prospect. 
Take orders for Mason Shoes direct from factory. 85 
stunning styles. Amazingly low prices. No experience 
needed. FREE outfit. Mason Shoe Mfg. Co., Dept. 
45, Chippewa Falls, Wis. 


I WANT & partner—agent to take care of my business 
in your town. I furnish everything, including world’s 
finest line of 175 household products and I split the sell- 
ing price with you 50-50. Beautiful sample outfit makes 
selling easy; food pene household necessities; 
things people eat; highest quality—lowest prices—quick 
sales—permanent repeat business; $25,000 bond guaran- 
tees quality. I pay largest commissions—give Chrysler 
closed car besides. Get my amazing offer for your locality 
quick. Write or wire C. W. Van De Mark, Vice Pres., 
Health-O Products Co., 41-F Health-O Bldg., 117 Duane _ 
8t., Cincinnati, O. 
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EP Sslesmen and Agents Wanted 








irER Agent let me tell you how to make the 
Biggest-selling Specialties as, Sealatite, punc- 
ng liquid for tires; Solvit Hand Cleaner; 
bric Patching Liquid; Cellu-lac Automobile 

—all colors; Bugacide, Fly-killing , Soter: Non- 
mic Ice Saving Cloth; Tufnit, for rupling life 
Hosiery; Ducopol Guaranteed Most Efficieat 
mobile Polish. Fifty other equally Big Money- 
‘era, Investment Small. Profits Great! Let me tell 
to get the profit you're entitled to. Miller, 

rial Chemist, Miller Chemical Building, Tampa, 









§: Build a permanently profitable business 
sold item. Globe Re-Atomizers, a new, 

d invention has an untouched, ten-million dollar 
k swalting lt; Act now and obtain exclusive repre- 
ion. Send $1.00 for sample and complete informa- 
ferences: Chamber of Commerce, R. G. Dun, 
City Bank, Brotherhood Bank, Globe Sales & 
puting Co., 101A Spokane St., Seattle, Wash. 
Radium Water Generators. Entirely new fast 
5 t orders sure. Permanent income. Ask Why 
c, repradium Refinery, 2209 Broadway, Oakland, 
Calif 


——— 


















Seeds 


_ PALM Trees. Grow them from seed. Large package of 
and instructions, 25c coin. Guaranteed to grow. 
oBuffington, 711 N. 3rd Street, Phoenix, Arizona. 


r Shop Equipment 


EVERYTHING for battery and tire shops at whole- 
grle prices. Send for interesting complete catalvg. 
Adams-Barrs, Columbus, Ohio. 


























Stamps and Coins 


STAMPS, 100. All different, 3 cents. Lists free. 
; Pp. S. Quaker Stamp Co., Toledo, Ohio. 

x STAMPS Free—Ask for money-saving approvals 
3 John K. Borresen, Cedar Falls, Iowa. 

STAMP ee og mai Monthly Bulletin (illus- 
trated) offers over 2000 special bargains, sets, packets, 
ete. each issue. Free. Phillips, Box 1012, Hartford, 
Conn. 

OLD coins, large Fall selling catalogue of coins for 
gale free. Catalogue quoting prices paid for coins, ten 
cents. William Hesslein, 101B Tremont Street, Boston, 
Mass. 

CALIFORNIA gold 3% size, 27c.; $4 size, 53c. White 
cent and catalogue, 10c. Norman Schultz, Box 746, 

Lake City, Utah. 


























4 150 GOOD mixed foreign stamps, 3c. Stanton (144), 
7 Niantic, Conn. 

q 50 DIFFERENT Portugal Colonies, 10c; 200 differe..t 
world, 10c. Louis Morrison, Glenolien, Pa. 

4 20 VARIETIES unused free. Postage 2c. P. 5S. 
7 Miami Stamp Co., Toledo, O. 

500 GOOD mixed stamps, bergain lists, magazine, 
catalog, packet hinges, all 25c. Approvals for beginners. 
Harvey Teeple, Decatur, Indiana. 

50 DIFFERENT South American $.25; 100, $.50; 
200, $1.50; 300, $3.00. Fred Onken, 630 79th Street, 
Brooklyn. 

300—300—300. ALL different stamps (cat. over 
$6.00); 300 hinges; 5 approval sheets; duplicate stamp 
album; perforation gauge: millimeter scale and ruler to 
approval applicants only for 20c. Edgewood Stamp Co., 
Dept. S., Milford, Conn. 

40 OLD coins all different $1.09. Lexington Concord 
Half-Dollar Unc. $1.10. 300 different Germany City 
Lills $1.00. M. Denney, Box 315, Dallas, Texas. 


























Stories Wanted 


STORY Ideas Wantei for photoplays, magazines. 
4 Pig demand. Accepted any form for revision, de- 
velopment and submission to markets. Estab. 1917. 





Sen manuscripts for free_ criticism. Booklet 
mailed on request. Universal Scenario Company, 
402 Western & Santa Monica Bldg., Hollywood, Calif. 
CHICAGO ‘fechnical College offers short, intensely 
practical courses in Drafting and Engineering—civil, 
mechanical, electrical, structural—Architecture, Build- 
ing Construction, Plan Reading, etc. Courses fitted to 
your needs. No time wasted. Instructors are experts. 
Graduates in demand at big salaries. Opportunities for 
rt-time work while studying. Day and evening classes. 
4th year. Enter any time. No special preliminary train- 
ing required. Low tuition-. easy terms. Write for 72 pag> 
iilustrated Blue Book, describing opportunities open to 
our graduates. Chicago Technical College, 23 Chicago 
Tech. Building, Chicago. 


| : Trade Schools 


LEARN bricklaying and earn $1 to $1.75 an hour. 
Wm. M. Woods, who has trained 500 men will teach 
you bricklaying in our school run by 800 builders in- 
terested in giving jobs to Mr. Woods’ students. Tuition 
$60.00 per month. Time required, 3 to 6 months. Board 
and room, $8.00 to $10.00. Work is actual bricklaying; 
you become a master in the craft, in line for highest 
Wages and promotion. Ample space and material. 
Catalog free. Associated Building Employers, F-56060 
A.B.E. Building, Grand Rapids, Michigan. 























Typewriters and Supplies 


TYPEWRITERS: all makes; lowest prices; 5 year 

arantee; send for illustrated catalogue. Henry 
Typewriter Co., 217 West 125 Street, New York, N. Y. 

“RENT a typewriter.” Any make. If you pay its 
rice in rent, we give machine free. Catalog free. Pgh. 

ypewriter Supply, Suite 543, 339 Fifth Ave., Pitts- 
burgh, Pa. 














Wanted 


DETECTIVES needed everywhere. Experience un- 
Necessary. Particulars free. Write, American Detective 
System, 2190-P Broadway, N. Y. 
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0000 Free Miles 
of Gasoline! 


On a 3,000 mile trip, J. R. Wood reports that his Oldsmobile ran 30 miles per 
gallon where before he got only 17 miles—due to an amazing device now used 
by over a million car owners! At this rate, if his car lasts 23,000 miles he will 
get 10,000 free miles of gasoline. Write the inventor now to test the device 


on your car at his risk. 


$75 to $200 in a Wee 


VER a million Stranskys have been in- 
stalled on practically every make of 
automobile, also on trucks, tractors, 
stationary engines, marine engines and 
aeroplanes. Many of them after three to 
eight years of constant practical tests re- 


GOOD-BYE CARBON 


Not the least remarkable news from car 
owners is that this amazing device has 
banished carbon and spark plug trouble. 
Naturally when gas is more thoroughly 
vaporized raw gasoline can- 





power, ‘less carbon and no 
spark plug trouble. Seldom 
has such an invention so taken 
America by storm. No wonder 
Williams made $48 in three 
hours and Foster $137.50 in a 
week! 


HOW IT WORKS 


J. A. Stransky, former candi- 
date for Governor of South 
Dakota, is the inventor of this 
device. It is a simple little 


port increased mileage, more 


Williams. 





HOURS 


My gas bill has been cut in 
half. I have removed every 
particle of carbon from my 
engine. Since I installed it, 
my engine runs as good as 
new, starts 
quicker. I went out Satur- 
day about three hours and 
secured 16 orders.—J. A. 


not enter the cylinders to 
score and pit—a constant 
menace to every car. Further- 
more, this device permits a 
new easy way to remove car- 
bon already formed; the same 
cleansing principle as used on 
the famous Diesel engine. 


DARING 
TEST OFFER 


Mail the coupon now for free 
test offer. The inventor will 


IN 3 


easier and 








piece not much larger than a 
dollar coin and a 12 year old boy can install 
it. It is automatic and self-regulating. It 
operates on a universally-recognized en- 


gineering principle that has been approved, - 


after exhaustive tests, by experienced auto 
drivers, automobile dealers, and expert 
mechanics. 

Official tests have proved that most cars 
waste 30% of the gasoline power through 
improper combustion, and we have thou- 
sands of unsolicited testimonials like the 
following: Ford, 20 to 40 miles on a gallon, 
Star, 25 to 42, Chevrolet, 30 to 43, Hudson, 
19 to 21, Overland, 19 to 31, Nash, 19 to 22, 
Hupmobile, 32 to 37, Buick, 18 to 32, 
Studebaker, 23 to 27, Cadillac, 12 to 18— 
and so on. Are you getting that many 
miles per gallon now? 


The STRANSKY 
VAPORIZER 


Saves Gasoline 
Dept.G-730, Pukwana, S. Dak. 
Resources $500,000.00 


, pay a cash forfeit if the test 
fails to save gas. Ambitious men—speak 
up! $75 to $200 in a week is a fair ex- 

ectation as our distributor. Other men 
ave earned at this rate, full and spare 
time. Every car owner wants to see this 
nationally advertised proposition; we give 
you exact plan to follow that can net you 
$75 to $200 in a week. The coupon brings 
you full details without obligation. Act 
now. 


geveE REE COUPONty 


L. G. Stransky, General Manager, 
J. A. Stransky Mfg. Co., 
Dept. G-730, Pukwana, So. Dakota 


Yes, tell me how I can test this way to save my $ 
gasoline—at your risk. Also send me your : 
money-making distributor’s plan. This request § 
— not obligate me to order anything at any : 
ime. 


a 




















Tong 


ee 


SE SST 





126 





Shave New Way 
‘No More Blades 


KEEN, velvety shaves forever and no more 
K *Siades to buy! That’s what the amazing in- 
vention of a St. Louis man offers you today! 

KRISS-KROSS—the super-stropper is really a 
blade-rejuvenator. Prolongs life of any blade for 
months and even years. Strops your blade (any 
make) on the diagonal just like master barber. 
Pressure decreases automatically. Nickel jig flies 
up to notify you that blade is ready with keenest 
cutting edge steel can take! It’s simply astonishing! 

Now to introduce KRISS-KROSS stropper— 
the inventor will give you a surprising new kind 
of razor absolutely FREE! Really 3 razors in one. 
Instantly adjustable. Exclusive feature cuts beard 
resistance 45%! Nothing like it ever before! 

Get details of these amazing inventions and free 
mystery razor offer at once. (Never sold in stores.) 
Gift is limited, so don’t delay! No obligation. Send 
coupon tonight. 


AGENTS: $150 Week and Up 
Make big money as KRISS-KROSS on 
J.C. Kellogg made over $200 in‘seven days. H. King 
made $66 in 8 hours. Generous ———. Wonder- 
ful for spare time or full tim Nearly every man 
pte on sight. Get details “quick. Check bottom of 
upon and mail at once 


RHODES MFG. CO. sand Peete A 





odes 
eae ae Good; [fis Pendteton Av., St. Louis, Mo. 


Pidest gbliention send me details of new lavention—ERIES- 
ROSS Stropper—and offer of FREE mystery razo: 


PEG 4 a2 ~ 50s 08se ve 
( ) Representatives and agents check this square. 4 
Tullio 











Don’t Envy The Plumber 
===-B86 ONE! === 


$11.00-$1¢.00 vee. , ve were. EVERY day, is the 


Every skilled ee wil ee jumbers have the 
best of it. WINTER and SUMMER $e er is busy at 
top wages. No skilled Plumber is ever out of a j 
his opportunities with any trade, 

having your own shop. 


We teach = Piesbt 


job--compare 
pius the opportunities of 


with TOOLS (not books) under 
Licensed nipped 
schools in yas ag e make you a Plumber, every branch 
» ; t thoroughiy--Lead Work--Blue Print for plan read- 
ng--all other 


LEARN IN 8 to 12 WEEKS 

itt investigete, Get FREE catalog, that tells in ST ee 
'e 

ond walle how we teach this trade “special rates tow. 


UNIVERSAL PLUMBING SCHOOL 


2031 Troost Ave. SAS CITY, MO. 


without peerious 
experience 





Camera Given 


WITH THE COURSE 


Your Choice—$100 Professional 
MOTION PICTURE Camera or 
ie py View Camera. 

Be a Motion Picture Cameraman, 
Portrait, News or Commercial Pho- 
tographer. Big money in all op 
Hundreds of positions now open p: 
$75 » $250 a week. Easy, fascinating 
wor 
BIG MONEY IN PHOTOGRAPHY 
Learn at home in spare time or in 
our great New York studios. Earn 
while learning 

WRITE FOR FREE BOOK 
a Send name and address for big, new 

illustrated book on professional photog- 
raphy. Tells how you can quality 
quickly for high-salaried position; how 
to start your own business; how to earn 
money in spare age | 
lew Yo of Photography, Dept.5 
10 West 33rd Sereet, New York, N. Y. 











$25 IN PRIZES— 
See Cash Prizes on Page 120 
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A Space Saving Toy 
for Small Homes 


By Cuar.es A. KinG 


HILDREN enjoy drawing pic- 
tures and “playing school,” as 
they describe it. When they begin 
to go to school they do cheerfully 
a surprising amount of home study. 
It pays well, therefore, to provide 
a convenient desk for them. The 
one illustrated is in the form of a 
combination desk and chair and 
is designed especially for use in an 
apartment or small house in which 
there is little room for a child’s 
belongings. 

When the seat is lifted, a. black- 
board made of 3-ply wood is brought in 
view. This may be used in a nearly up- 
right position or slanted like a desk. 
There is also a rack for papers and draw- 
ing books, which is concealed by the 
blackboard when in its upright position. 
In the lower part of the seat are various 


































Child’s Desk Built into a Cha 








The views below show construc- 
tion and suitable dimensions 








DOTTED LINES 
+0 INDICATE CHAIR 
/ SEAT IN PLACE 


Novel chair-desk for the 
child who likes to draw 


compartments for writing 
materials, games, and the 
like. 

While the design calls 
for the shaping of the back 
; ] rails and splat, it may be 
simplified: by making three 
rails in the back; these will 
be more comfortable if 
given a horizontal curve of 
about 1 inch. Hooks are 
placed at the top to hold 
the seat when it is raised. 

The chair may be made 
: of oak, ash, red birch or 











- other strong wood, and the 
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BLACKBOARD 


seat upholstered with a 
felt filled pad after the 
finishing has been done. 

The desk compartment 
obviously can be fitted into 














an old chair of suitable de- 






































sign and solidity at a con- 
siderable saving of work. 








BRILLIANT, colorful “feather mo- 

saic”’ forms the striking decoration 
of the serving tray illustrated. It can be 
duplicated by anyone who has a parrot 
or is able to obtain a variety of bright 
hued feathers. 

In this case the feathers were moulted 
by a small yellow- 
headed Mexican 
bird. When a suffi- 
cient supply had 
been obtained, the 
plywood back was 
removed from a ma- { 
hogany serving tray 
and covered with a 
thin sheet of light 
gray _ cardboard, 
which was fastened 
with tiny flat- 
headed tacks at the 





Parrot Feathers Decorate Unique Serving Tray 





A gorgeously colored ‘‘feather mosaic.”” The 
central feathers are blue-black, green and red; 
the others are gray, scarlet, yellow and white 


corners. The feathers were roughly 
assorted by their general tints and then 
arranged on the cardboard. 

The carefuly cleaned glass was lowered 
on the feathers and the frame was put in 
position. A thin blade was slipped be- 
neath the backing and the whole tray 
raised carefully and 
laid face down over a 
box, so that the handles 
could not touch the 
table. The back was 
fastened in place and 
covered with slightly 
damp wrapping paper, 
w hich stretched as 
tight as a drumhead 
when it had been glued 
by its edges to the 
frame of the tray. — 
Cuar.es M. Doren. 
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Just Across Street 












At the right is a view of my draft- 
ing and specification offices where a 
large staff of experienced expertsare 
in my constant employ. 


My Patent Law 
J Offices 


From 


Protect Your Ideas 


Take the First Step Today<Action Counts 


If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of applica- 
tions for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 


(even though the inventors may live in different sections of the country . 


and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no 
time. Get in touch with me at once by mailing the coupon below. 


Prompt, Careful, Efficient Service 


This large, experienced organization devotes its entire time and attention 
to patent and trademark cases, Our offices are directly across the street 
from the U. S. Patent Office. We understand the technicalities of patent 
law. We know the rules and requirements of the Patent Office. We can 
proceed in the quickest, safest and best ways in preparing an application 
for a patent covering your idea. Our success has been built on the 
strength of careful, efficient, satisfactory service to inventors and trade- 
mark owners located in every state in the Union. 


Strict Secrecy Preserved—Write 
Me in Confidence 


All communications, sketches, drawings, etc., are held in strictest confi- 
dence in strong, steel, fireproof files, which are accessible only to author- 
ized members of my staff. Feel free to write me fully and frankly. Your 
case will have my personal attention. It is probable that I can help you. 
Highest references. But FIRST—clip the coupon and get my free book. 
Do THAT right now. 


No Charge for Information 
On How to Proceed 


The booklet shown here contains valuable information relating to patent 
procedure that every inventor should have. And with it I will send you 
my “Record of Invention” form, on which you can sketch your idea and 
establish its date before a witness. Such evidence may later prove valu- 
able to you. Simply mail the coupon and | will send you the booklet, and 
the “Record of Invention” form, together with detailed information on how 
to proceed and the costs involved. Do this NOW. No need to lose a 
minute’s time. The coupon will bring you complete information entirely 
without charge or obligation, 


Clarence A. O’Brien 


Registered Patent Attorney 


Member of Bar of : Supreme Court of the United States; 
Court of Aspen. District of Columbia; Supreme Court, 
District of Columbia; United States Court of Claims, 


PRACTICE CONFINED EXCLUSIVELY TO 
PATENTS, TRADEMARKS AND COPYRIGHTS 


Q KA ESCORRNENNE 
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nventors 
Free Books | 


. 









supervision, 


CLARENCE A. O’BRIEN 
Registered Patent Attorney 


88-R Security Savings & Commercial Bank Bldg.; 
Washington, D. C. 

Please send me your free book, ‘‘How to Obtain 
a Patent,” and your “Record of Invention” 
form without any cost or obligation on my part. 


Name 





Address 


All drawingsand spec. 
ifications are prepar- 
ed under my personal 


ail this Coupon /ow 








(Important; Print or Write name clearly) 
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“The Boss Didn’t Even 
Know My Name” 


“He said my face was more or less 
familiar and he remembered seeing me 
around, but he didn’t even know my 
name until the I. C. S. wrote him that 
George Jackson had enrolled for a 
course of home study and was doing 
fine work. 

“*Who’s George Jackson?’ he asked. 
Then he looked me up. Told me he 
‘was glad to see I was ambitious. Said 
he’d oe his eye on me. 

“He did too. Gave me my chance 
when Frank Jordan was sent out on the 
road. I was promoted over older men 
who had been with the firm for years. 

“My spare-time studying helped me 
to get that job and to keep it after I 
got it. It certainly was a lucky day for 
me when I signed that I. C. S. coupon.” 





How much longer are you going to wait before 
you take the step that will bring you advancement 
and more money? 

It takes only a moment to mark and mail this 
coupon and send it to the International Correspon- 
dence Schools at Scranton.  Isn’t it better to do this 
today than to wait a year or five years and then 
wish you had? 


Mail the Coupon for Free Booklet 





INTERNATIONAL CORRESPONDENCE SCHOOLS 
Bex 7633-E, Scranton, Penna. 


Without cost or obligation, please send me a copy of 
your booklet, “Who Wins and Why,” and full particulars 
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Street Address 
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if you reside in Canada, send this coupon to the Interna- 
tional Correspondence Schools Canadian, Limited, Montreal 
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mmercialized 
me PATENTED or UNPATENTED 


ON A CASH OR ROYALTY BASIS 
‘n Business 25 Years -Complete Facilities- References. 
dre ADAM FISHER MFc. Co. 
183-D Enright Ave. St. Louis.Mo. 


PATENTS 


Trade-marks, Copyrights, Patent Litigation, 
Handbook with illustrations, 100 mechanical 
movements. Sent fre2 on request. 


ALBERT E. DIETERICH 


Formerly member Examining Corp. U. S. Patent Office 
Patent Lawyer and Solicitor 
27 years’ experience 
681-A Ouray Bldg. Washington, D. C. 
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ORNAMENTAL TOP ’ 
ORNAMENTAL LOWER END OF SIDES 


Shaving articles on the lowest shelf can be 
reached without opening the mirror door 





and sizes. 


bill of materials. 


ceive the back, 


Wall Cabinet Has Handy Shaving Shelf: : 
By H. A. Baitey 


WE MEN—and boys too—who make 
things for our home generally get 


‘| less use out of such articles than do the 
other members of the household. Here’s 
a project, however, that will please every- 
one. It is a bathroom medicine cabinet 
with a special shaving outfit compart- 
ment that has a drop-door shelf. This 
door gives ready access to the shaving 





articles without interfering with the use 
of the mirror in the large door above it. 

The interior of the cabinet is arranged 
for packages and bottles of various sorts 


No trouble will be encountered in 
building the cabinet if the sides, top, 
bottom and shelves are cut accurately to 
the sizes indicated in the accompanying 


Dadoes (grooves) are cut in the sides C 
Yf in. deep to take the shelves D and G. 
The dadoes are stopped 1 in. from where 
the front edges of the shelves are to come 
and the shelves themselves are notched 
out to suit. The shelf F also is housed 
4 in. deep in side C. The sides, top and 
bottom are rabbeted 34 by % in. to re- 





which may be wall- 
board, plywood or 
any thin material. 

The mirror 
door should be so 
made that the 
space rabbeted out 
for the mirror will 
be 114% by 14% 
in., although the 
glass itself will be 
slightly smaller 
than this. The 
door may be made 

















with mortise and 
tenon joints or 
doweled together, 


A medicine cabinet 
of unusual utility 


frame. 





or even constructed with mitered corners 
such as are used in an ordinary picture 


The side pieces may be extended for 
some distance below the bottom shelf, if 


4 
it is desired to ornament the cabinet, 
and a curve sawed out either with g 
coping saw or a band saw, if one is avail. 
able. This extension makes it possible to 
add a towel bar and toothbrush hooks, 
The top also may be ornamented in some 
such way as suggested at the bottom 
of the accompanying drawing. 

As the cabinet is intended to be fin. 
ished either with two coats of flat white 
paint and one or two coats of white en. 
amel, or two coats of shellac and two or 
three coats of white brushing lacquer, it 
is possible to use any close grained wood 
such as poplar, white pine or whitewood, 


be omrighe 





Bill of Materials 


a Pieces T. W. L. 


ES Re ere er ort I % a4aK%1 
BB. BPIOD GOT 0055 cco 0s.s:s I % 4% 7 
Se EMMIS, |. kes oo oe-ars barb o 2% 6 24 
US oo ee 1% 5% 15% 
ee 1 % 4% 12% 
MS Sony ceca 1 % 4% o% 
CS eae 1% 4% 15% 
Ne ec re ro - ©O% Vee 
3.. s00r etiles: 5 ..2%..><- 2% 2% 18% 
K. Door rails (including 2 
tenons % by 144 by 
4 a eae 2% 2% 13% 


I% 
L. Back (wallboard or ply- 
Se | RS a i I % 15% 24% 
One mirror 11% by 14% in., plain or beveled 
edges; one door pull and catch; one drawer 
handle; two small lid stays for drop-door shelf; 
two pair plain butt hinges 134 in. wide when 
open and 2% in. long. 
All dimensions are in inches. 




















Your Home Workshop Problems 
Solved by Experts 


EW questions that arise in connection 
with your home workshop or such re- 
pair jobs as you do about the house have 
not been fully answered in past issues of 
Popu.ar SciENcE Montuty. If you had 
a complete file of the magazine, properly 
indexed, you would have an encyclopedia 
of extraordinary completeness. 
We are constantly referring readers to 
past issues, which contain the articles they 
wish. These back issues are supplied from 
our own reserve stock at 25 cents each. 
Some of the articles to which we have 
recently referred readers are: 


Using Plastic Paint. .Jan. and Apr. 1927 
Valance Window Boards...... Jan. 1927 
Patching Cement Work....... Jun. 1926 
How to Replace Sash Cords. . . Jan. 1927 
Toys from Old Tin Cans ..... Dec. 1926 
Decorative Hanging Bookracks. Jan. 1927 
How to Make Dovetails. .... . .Oct. 1926 
Brush Lacquering .. Aug. and Sept. 1926 


Refinishing House Woodwork. . July 1926 
Refinishing Furniture (varnish) 

Mar. and Apr. 1926 
What Tools Do You Need?.. . Mar. 1926 
Glue in Your Home Workshop. Nov. 1925 


Sharpening Your Skates...... Jan. 1926 
ee Sas an a40 4 5 49 Feb. 1924 
Non-Tipping Bob Sled........ Jan. 1924 
How to Keep Your Knife Keen Sept. 1926 
Woodcraft Cabin............ July 1926 
Repairing Electric Cords...... July 1925 
Repair of Electric Irons. ...... Sept. 1925 
Hand Planing Machine....... May 1926 
Corner Bookcase............ Sept. 1926 















































Neat Fernery on Simple Lines. .Oct. 1825 
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Transferring Pictures on 
Glass and Porcelain 
By Ernest Bape 

RINTED pictures on paper may be 
transferred to glass for the purpose of 
ing transparencies or even lantern 
glides. First thoroughly clean the glass 
and cover it thinly with dammar varnish 
or Canada balsam thinned with turpen- 
tine so that it flows freely. Set the glass 
aside until the var- 
nished surface be- 
comes tacky. | 
The paper 1s 
soaked thoroughly 
in water and then 
pressed on the 
tacky varnish with 
the picture facing 
the glass and 





The print is stuck in 
paper. The paper place with varnish 
may be removed ; 

by rubbing it carefully with a wet finger. 
The glass will retain the picture on its 
varnished surface. ; 

By similar methods prints may be trans- 
ferred to metal or porcelain. A varnish 
known as French varnish is used; this 
consists of gum sandarac, alcohol and 
Venice or ozonized turpentine. One tea- 
spoonful of gum sandarac is dissolved in 
about 4 oz. of alcohol and 2 teaspoons of 
ozonized turpentine are added. Ordinary 
turpentine cannot be used, as it will not 
dissolve in the alcohol. 

The material upon which the print is 
to be transferred is covered thickly with 
this varnish and when the surface is 
tacky, the back of the paper is moistened, 
the printed side lightly covered with the 
varnish, and the print firmly pressed in 
place. Not less than twenty-four hours 
later the paper is moistened with water 
and the fibers are rubbed off. 

Under these conditions the print will 
be reversed. Should it be necessary to 
transfer the picture as originally printed, 
it may be accomplished by incorporating 
an extra step in the process. 

Moisten the back of the paper, var- 
nish the picture side quite thickly and 
let it dry. Fasten a clean sheet of 
paper to a drawing board and cover it 
with one or two layers of carpenter’s glue. 
When both papers are dry, the varnished 
surface, which contains the picture to be 
transferred, is also coated with glue and 
pressed upon the prepared paper. 

As soon as the glue has hardened suf- 
ficiently, the back of the paper containing 
the picture is moistened with dilute hydro- 
chloric acid, which is absorbed by the 
fiber. With the aid of a little water, the 
surface is rubbed gently with a finger to 
remove the paper. Since the glue is sof- 
tened by water, the paper must be per- 
mitted to dry so that the lower surface 
will.not be destroyed. Then the process 
may be repeated. 

When all of the fibers have been re- 
moved, the picture is again visible. It 
must be varnished, pressed firmly upon 
the metal or porcelain background, and 


Finally the paver is soaked in water and 


picture, it may be washed off. 





permitted to dry for twenty-four hours.., 





OUR OFFER: 


Your first step— 

The inventor should write for our blank form 
“RECORD OF INVENTION.” This should be 
signed, witnessed and returned to us together with 
model or sketch and description of the invention 


for INSPECTION and INSTRUCTIONS FREE. 


Our Four Books Mailed Free 


to Inventors 
Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. Patents. 
Our Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described. 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark Protec- 
tion. Information regarding Trade-Marks and unfair 
competition in trade. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Countries, 
and secure Foreign Patents in shortest time and 
at lowest cost. 


Progress of Invention 


Description of World’s Most Pressing Prob- 
lems by Leading Scientists and Inventors 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


IMPORTANT 


TO MAKE YOUR CASE SPECIAL AND AVOID DELAY YOU SHOULD 
HAVE YOUR CASE MADE SPECIAL IN OUR OFFICE to secure protection, 
save correspondence and obtain early filing date in Patent Office. To secure 
special preparation of your case send $25.00 on account with model or 
sketch and description of your invention. 


Highest References—Prompt Attention—Reasonable Terms 








Private Office, Victor J. Evans, with View of Patent Office Through Window 
WRITE TODA YPosscnccucenccsscccsccucsccccccccccncanse 
1007 Woolworth Bldg. 518-519 Liberty Bldg. 514 Empire Bldg. 


VICTOR J. EVANS & CO. 
Coupon Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. 


Patent Attorneys 
Gentlemen: Please send me FREE OF CHARGE your books as described above. 





Main Offices: 760 Ninth St., Washington, D.C. 


{New York Offices Philadelphia Offices Pittsburgh Offices 
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Untrep Srates Carrrou 


PATENTS 


DON’T LOSE YOUR RIGHTS 
TO PATENT PROTECTION 


Before disclosing your invention to anyone 
send for blank form “EVIDENCE OF CON- 
CEPTION” to be signed and witnessed. As 
registered patent attorneys we represent 
hundreds of inventors all over the United 
States and Canada in the advancement of in- 
ventions. The form “‘Evidence of Conception,” 
sample, instructions relating to obtaining of 
patents and schedule of fees sent upon request. 


LANCASTER & ALLWINE 


274 Ourzy Building 
WASHINGTON, D. C. 


Originators of forms “Evidence of Conception.” 








To the Man With an Idea 


I offer a most comprehensive, experi- 
enced, efficient service for his prompt, 
legal protection and the development of 
his proposition. 


Send sketch, or model and description, for 
advice as to cost, search through prior United 
States patents, etc. Preliminary advice glad- 
ly furnished without charge. 


My experience and familiarity with various 
arts, frequently enable me to accurately ad- 
vise clients as to probable patentability be- 
fore they go to any expense. 


Booklet of valuable information and form 
for properly disclosing your idea, free on re- 
quest. Write today. 


RICHARD B. OWEN 
Patent Lawyer 


6 Owen Building, Washington, D. C. 
41-D, Park Row New York City 


TRADE -MARKS | 


REGISTERED 


1000 NEEDED 
INVENTIONS: 


Here is the most remarkable book ever offered to 
inventors. One Thousand needed inventions listed 
and described. Arranged as follows: General 
Problems; Automotive; Mechanical; Electrical; 
Chemical; Radio; Marine. Separate chapter on 
the Ten Most Needed Inventions. This book may 
give you one idea that will win you a fortune. 
Nothing else like it has ever been published. Com- 

iled at enormous expense. Edited by Raymond 

ancis Yates, formerly Managing Editor of a lead- 
ing scientific magazine. Over 100 pages, durably 
bound. Send no money. Pay pr only $1.00 
plus postage on arrival (Outside U. S. $1.20. Cash with 
Order), Money back after 10 days’ examination if 
desired. Limited edition. Write NOW. 


BUREAU OF INVENTIVE SCIENCE 
Dept. 26 Rochester, New York 


$25 IN PRIZES 
See Cash Prize Offer on Page 120 
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Television—At Last! 


(Continued from page 13) 


by the codperation of experts in the Bell Lab- 
oratories under the direction of Dr. Herbert 
E. Ives. Besides planning the research and 
designing much of the apparatus, Dr. Ives was 
largely responsible for the development of the 
photo-electric cell to its present stage. The 
method of scanning the face or scene by a 
beam of intense light, as well as the develop- 
ment of special forms of the neon lamp, were 
the contributions of Dr. Frank Gray, while 
the apparatus for synchronizing the two ends 
of the television system was worked out 
jointly by H. M. Stoller and E. R. Morton. 
Their scheme, wonderful as it is, still is far 
from perfection. Many problems remain to be 
solved before it can be given to the public. 
For one thing, the pictures at present are 
incapable of being “thrown up” on a large 
screen. Observers at the first demonstration 
found that while the images, as viewed on the 
small screen, were clear enough, on the larger 
screen they appeared blurred and hazy. Before 
radio scenes and faces can be displayed on a 
full-size motion picture screen, we are told, 
300,000 optical fragments must be transmitted 
every second, instead of 45,000 as at present. 


NOTHER difficulty is the fact that tele- 
vision cannot be used on a larger screen— 


| in a motion picture house, for example—with- 


out throwing a far more powerful light on the 
face to be transmitted. Even the light used 
now is strong enough to cause discomfort to the 
“actor.” The development of a more sensitive 
photo-electric cell, experts say, will be one way 
of overcoming this difficulty. 


- 


To facilitate further research and impro 
ments, the newly organized Federal Radig 
Commission has set aside a special exper 
mental wave band in the upper part of th 
present amateur band (between 149.9 ang 
199.9 meters) exclusively for television experi. 
ments. 

An official of the American Telephone anq 
Telegraph Company is authority for the pre- 
diction that the first commercial use of tele. 
vision probably will be the broadcasting of 
boxing matches. For this, he said, the present 
apparatus would require few changes, while 
other conceivable uses will necessitate cop. 
siderable improvement. An open air 
contest at night is said to be particularly 
adapted to the lighting requirements of trans. 
mission. 


ANOTHER early development, the same 
official predicted, probably will be the 
establishment of “television stations” in the 
larger cities, similar to the “telephoto” 
stations now operating in a dozen cities. There 
any person would be able to see and talk with 
a distant friend face to face. 

Whatever the first uses may be, this much 
seems evident: The coming possibilities of 
television hardly can be overstated. We can- 
not begin to guess the wonders it holds, any 
more than the originators of motion pictures 
could forecast the screen drama. As with 
radio, television will be with us almost before 
we are aware of it, serving us as a vital necessi- 
ty, contributing in a thousand ways to our 
comfort and enjoyment. 





Magic Signs of Broadway 
WONDERLAND of colored flashing 


lights, Broadway continues to daz- 
zle New Yorkers and visitors from all 
over the world with new and constantly 
changing signs. Magical effects of drift- 
ing clouds, leaping flames and surging 
ocean spray, are the product not only of 
master electricians and mechanics, but of 
artists as well. 

For one advertising display, intended 
to portray a house on fire, a burning 
building was actually photographed. The 
picture was transferred in colors to a 
mica disk, in red and yellow for the 
flames and gray and black for the smoke. 
Flames were thus drawn in along a com- 
plete circle traced on the disk, so that 
when the mica support was revolved in 
front of a projector, leaping tongues of 
fire appeared on the background which 
completed the effective scene. 

The same mica disk artifice is used to 
represent rain or snow. Spots of ap- 
propriate color are painted on the disk, 
which is then rotated vertically before 
the projector lens. ; 

On a pirate brig sign advertising a 
motion picture show, a concealed electric 
arc periodically causes a blinding flash 
that mimics the firing of a gun. The 
effect of ocean spray being thrown over 
the ship is achieved by the use of four 
stereoptican projectors. 


Flowers That Change Their Sex 


VOCADO blossoms, the flowers that 
precede a crop of alligator pears, 
change their sex from morning to after- 
noon. This was the amazing discovery of 
Dr. A. B. Stout, of the New York Botani- 


‘ ter, and the deficiency, he says, leaves the 


cal Garden, seeking a reason for barren 
orchards planted with alligator pears, 
He found that certain blossoms were 
male during the morning and female in 
the afternoon, and others vice versa. 


Science Advances in Spiral 


CIENCE has developed in a sort of 
ascending spiral, according to Dr, 

J. Newton Friend, of London, England, 
lecturing before the Royal Institution. 
Scientific history repeats itself. For in- 
stance, Hero of Alexandria, a Greek 
physician who lived about 100 B.C., re- 
corded what is generally known as the 
first steam engine. Later, after centuries 
of oblivion, the idea was resurrected and 
made practical. Democritus, another 
Greek, conceived an atomic theory of 
matter. 
Then science circled about to alchemy, 
whose backbone was the transmutation 
of metals—principally of base metals to 
gold. By the time of Robert Boyle, 
English physicist of the seventeenth cen- 
tury, alchemy had fallen into disrepute. 
Now we have done another about-face, 
for the most learned scientists of the 
day are again investigating transmuta- 
tion. But each time we circle back to 
the same idea, we are on a higher level— 
science has progressed upward in the in- 
tervening time. 





SPRING FEVER, that mysterious listless- 
ness that follows on winter’s heels, may 
be due to a lack of vitamines in winter 
foods, says a British scientist. Sunlight 
and green vegetables are scarcer in win- 


body an easy prey to disease germs and 
minor ailments. 
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Black Death 


(Continued from page 19) 


“See how we feel, captain?” said the ma- 
chinist grimly. “Guess we'll all stay—” he 
at DeFrees—“ unless the doctor wants 
his gadget.” 
0 cor course I do!”’ burst DeFrees. Plainly he 
would not desert his creation even in the face of 
death. He turned to the commander. 
“I can trust you to let me go,” he said, half 
uestioningly. ? f 
4 “You can,” replied Drake. “That is, if she 


will let go.” 


IKE a snake the wretched man wormed his 
L long body through the doorway of his 
“Detachable Turret.” Drake closed the water- 
tight shield after him. In dead silence the crew 
watched the curious performance. Presently a 
small pilot light by Drake’s hand blinked. He 
threw over the releasing lever. 

Behind the bulkhead sounded a thump, fol- 
lowed by the whish-h-h of inrushing water. 

Involuntarily the men crowded forward. For 
some of them the moment of heroic determina- 
tion to stick by Drake had passed. Now they 
saw the last straw of hope snatched away be- 
fore their eyes. Was it possible that Drake was 
wrong and the civilian right? How could they 
judge? One of them groaned aloud. 

Drake still stood before the operating lever. 
Only a few seconds had passed, though it 
seemed hours since he had made the move that 
should have sent the inventor hurtling toward 
the surface. Suddenly, with a cry, he wrenched 
the operating lever back into place. 

“Tt didn’t let gol” he panted. “The man’s 
drowning!” 

Securing bolts were replaced. The turret’s 
door was opened. Into the X-5 rushed more 
gallons of water. 

Drake leaned through and seized the limp 
shoulders of DeFrees and hauled him out. The 
man was half-drowned but still conscious. | 

One of the sailors brought his hammock, un- | 
lashing it as he came. “Here, captain, lay him 
on this.”” He placed the bedding on a tool 
locker raised above the level of the deck about 
which sloshed several inches of water. 

DeFrees allowed himself to be stretched 
out. Then feebly he raised himself on one 
elbow. Tears coursed down his cheeks. “I— 
I suppose [ was wrong,” he said. He stretched 
a supplicating. hand toward Drake. “You 
must save us, commander. Only you can do 


=” He sank back. 


| 











HE huddled men swayed like sheep toward 

their commanding officer. Consternation at 
the failure of Dr. DeFrees’ vaunted device gave 
way to helpless panic. They were trapped. 
The frightfulness of it all paralyzed their facul- 
ties. The awful choking of gas victims seized 
one after another. 

Now, if ever, Drake must show his leader- 
ship. Their only hope lay in somehow enlisting 
the aid of the Falcon just above them. 

If only he could get one end of the submarine 
up, the men might cut their way out. That had 
been done on the S-51. But that boat’s pumps 
worked. The X-5’s pumps now had collapsed. 
Moreover, the vast weight of water in her bow 
anchored her heavily to the bottom. 

A dozen wild ideas flashed through his brain. 
But none congealed to practical form. He 
gnawed his fist and inwardly cursed his lack of 
imagination. From time to time DeFrees 
groaned and babbled feverish demands for 
Drake to save him. One man sank sobbing to 
the deck. Another fainted. If only they could 
be set to work! 

Suddenly Drake clapped his hand on Har- 
board’s shoulder. 

“T’ve got it!” he shouted. ‘“There’s still a 
way out.” 

The mzn crowded about him, eagerly. 

“Here’. “he idea. Before we left the yard I 
crawled over the X-5 (Continued on page 132) 
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PATER 


Just as it is im- 
portant that you pro- 
tect your idea witha 
patent, so it is imper- 


ative that 


your pat- 


ent covers your in- 
vention completely. 
The one best way to 
assure this isto retain 
a reliable, experi- 
enced patent attor- 


ney. 


MUNN @CO. 


PATENT ATTORNEYS 


Associated for 81 years with the Scientific American 


1583 SCIENTIFIC AMERICAN BLDG. 
24 West 40th Street, New York 


522 SCIENTIFIC AMERICAN BLDG. 
Washington, D. C. 


519 VAN NUYS BUILDING 
Los Angeles, Cal. 


1311 TOWER BUILDING 
Chicago, Ill. 


664 HOBART BUILDING 


San Francisco, Cal. 


Ask for free copy of ‘‘Patents—A Book of 
Facts Every Inventor Should Know’’ and 


for “Inventor's Diary. 


As one of the oldest pat- 
ent firms in America we 
give inventors at lowest 


PATENTS eee: 


— ee ov pa mege many well known 
‘atents of extraordinary value. Book, Patent-Sense, * 
Bacey&Lacey, g4g F St.,Wash., D.C. Estab, dees: 








"" Send for them NOW. 





PATENT 


BOOKLET FREE HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 
Send drawing or model for examination 
and report as to patentability 
WATSON E. COLEMAN, Patent Lawyer 
724 Ninth Street Washington, D. C. 











Send for our Guide Book, 


our terms, methods, etc. Send 
of your invention for Inspec- 
tion and Instructions Free. 
Terms Reasonable. Best Ref- 
erences. 


RANDOLPH & CO. 
Dept. 130, . Washington, D.C. 





NVENTORS YOUR. IDEAS 


and Evidence of Invention Blank, sent Free on request. 


HOW TO GET YOUR PATENT, 
Tells 
model or sketch and description 
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An underpaid bank clerk 
a year ago......Todaya 


BIG-PAY 


ELECTRICAL 
EXPE 







W. A. Roben, 
Phigh-paid 
Electrical Engi- 
neer for big Utili- 
ties Power & 
Light Corp. of 
Chicago, built 
this complete 
power plant at 
Gays Mills, Wis. a 
year after taking 
National training! 






Learn to Earn 
$200 a Week 


Lack of skilled men is seriously hampering the growth 
of the big electrical industry. Employers are looking 
to National in Angeles to supply hundreds of 
trained men. They know that our practical shop 
training oa a half-million dollars worth of new 
electrical equipment turns out real experts. You 
need no _ ous experience—a few months in 
National shops trains you for big pay. We help you 
get jobs. Mail coupon now for Nattonal’s big FREE 
Electrical Book. It tells you about your opportunity 
in Electricity and describes National perfected train- 
ing methods which have helped 16,000 men to success 
and higher pay. 





















Write for this 
( fascinating free 
2) book. Learn how 
~ to become a 
Mhigh-paid 
Electrical Expert 
quickly. Add 
Dept: 551. 


ress 





ELECTRICAL SCHOOL 
LOS ANGELES, CALIF. 





Dept. 551, 4006 Figueroa St., Los Angeles. _ fi 
Send me free Electrical Book describing Electrical Op- 
portunities and your practical training methods. 


ee tien bene hele ndps ret ecenss svecseesosions’ 


ST ko. badass babe AEN ® » sce cevesccce ™ 
PITTI III iii 


ADDING MACHINE 
VEST POCKET SIZE 


ADDS, SUBTRACTS, 
DIVIDES 


OO ine. Guaranteed & 
fete of stout end indestructible. Million dol- 
ar cay ' wil m: 








ity. Fits in pocket. ill not 


iJ 


i es. So simple child can operate it. 
Everybody should carry one for figuring. 


FREE 


tman $2.50 (Plus few cents 
° Sc send ene), If not 
tok mee ‘ou get your 
be , money back. THOUSANDS OF SATISFIED 
USERS. This is lowest priced practical calculator made. *‘Why 
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Black Death 


(Continued from page 131) 


from end toend. I noticed that they’d only 
recently put in new engines. They lowered 
the cylinder sections down through the main 
hatch and worked them aft through both 
*thwartships bulkheads. If we can unbolt the 
engine sections and shift them forward this 
change of weight ought to let the X-5 rise on 
her nose and stick her old stern’ right out of 
water!” 

A muffled cheer met the suggestion. One 
would have thought that Drake had an- 
nounced the boat’s arrival on the surface. 
Instead, as both he and Harboard knew, his 
plan was but a final desperate move, of which 
the chances for success were microscopic. 

But with a blind faith in Drake all felt that 
the plan would work somehow. They even 
talked of the surprise those aboard the Falcon 
would feel when the X-5’s nose nodded above 
the sea. 


O HASTEN the work Drake divided his 

crew into two gangs. These gangs spelled 
one another every two hours. In the choking 
fumes every muscular effort was painful. Slowly 
the men weakened. But in their brave banter 
none admitted that defeat was possible. 

The hours dragged on. Section after section 
of the sub’s long multi-cylindered engine was 
disconnected and dragged forward by brute 
force. Slowly the X-5 was tilting upward. 

Twenty-odd fearful hours passed. Brains 
grew numb and muscles would scarcely re- 
spond. But the prisoners struggled on. 

Suddenly the whole main deck hove giddily 
upward as though lifted by an unseen hand. 
And as suddenly every light went out. All 
hands slid or stumbled against the bulkheads 
forward of them. A crash sounded as one of the 
engine sections broke loose and careened 
towards the X-5’s nose. A stifled groan be- 
trayed a poor fellow’s foot crushed by the mass. 

“She's up, boys!” yelled Drake. 

His hand flashlight cut the inky blackness. 
Sure enough, the submarine stood almost 
vertically. Her athwartships bulkheads had 
become her decks. 

At Drake’s direction the chief machinist 
crawled upward, tapping with his hammer as 
he went. 

“Here she is, cap’n!”’ called the chief. 

His hammer had located the water line. The 
commander’s plan had worked: the X-5’s 
stern projected above the surface. 

Feverish efforts followed. Drake knew that 
change of trim might open new seams. He 
must cut a hole and signal the Falcon for a line 
before the X-5 sank again. 

Only a hand drill was available. The 
strongest men were assigned to it, ten minutes 
at a stretch. “ Ah-h-h!” gasped the first driller 
to pierce the skin of the boat, as a jet of fresh 
cold air struck his sweating face. The next 
instant he groaned. “Look!” 


|e ge oe squinted through the hole. There, 
indeed, was the outer world at last. But 
what a world! A stormswept sea; black sky 
and angry waves with scudding fog masses 
driving before the wind. 

The Falcon was nowhere in sight. 

It was the end. Possibly for a few hours the 
X-5 might stand in an upright position. It 
would take days for dying men with the scanty 
tools available to drill a hole big enough to 
crawl] through. And even if they did not drown 
or suffocate in the meantime, they could not 
live in the tempest outside. 

Yet even now the commander would not 
surrender. 

“Bring a rod, chief,” he called; “‘one of those 
bottom sounding rods. And let me have a 
shirt. We'll just shove a signal flag up through 
this hole of ours.” 

And, not to appear to have surrendered, 


Drake kept those men who could still stand at 
work drilling away at the steel plating, 4 
woodpecker might as well have tried to pj 
Stone Mountain. And all the while the X-5 
imperceptibly but surely settled back toward 
her level. By midnight but few inches free. 
board existed between the tiny vent and the 
sea level. Every sea shot brine through it upon 
the shivering wretches within. 

Slowly the stern settled. An hour more 
at the best, and the X-5 would disappear 
forever. In the tempest there was no chance 
the Falcon could ever find the spot again. It 
might take many months of dragging to locate 
the hulk. By that time she would be full of 
sand and unraisable. 

With these grim thoughts in his groggy mind 
and a prayer upon his lips, Drake peered again 
through the little aperture. Only blackness 
met his gaze. 


Bt suddenly, out of the blackness, came a 
ghostly glow that lighted the storm-tossed 
sea. Drake rubbed his eyes. Was it the vision 
of a brain disordered by the torment of the 
hours just past? Or was help really at hand? 
He looked again. This time he saw a brilliant 
shaft of light. It was the beam of a searchlight! 
At the same moment came a long stuttering 
shriek, unmistakably a naval vessel’s siren. 

“The Falcon’s back! She’s found us!” 
screamed Drake and fel! exhausted. 

The rescue was a feat worthy of mention in 
the annals of the sea. Oil from the Falcon 
flattened the ugly combers. She maneuvered 
to windward and made a lee. Perilously her 
whaleboat worked down upon the X-5’s sinking 
stern. 

Her chief engineer led the rescue party that 
crawled out upon the wave-swept black snout. 
Drenched and shivering, he and his men cut 
from it a small disk of steel. With his own 
gnarled hands he hauled the half-dead seamen 
from their tomb, one by one. Last of all his 
fingers gripped those of Commander Drake. 

Five minutes later the X-5 gave a great gulp 
and sank out of sight forever. 

In the sheltered waters of Hampton Roads 
the Falcon anchored for disembarkation of the 
Secret Committee and of the survivors of the 
X-5. Behind closed doors in her small ward- 
room the Secretary of the Navy gathered his 
party before he left for Washington. 

“Gentlemen, I take it as the consensus of 
opinion that a detachable cylinder may be all 
right in theory, but in practice is probably 
bound to weaken the inherent strength of the 
submarine.” 

There was no dissenting voice. Dr. De- 
Frees, looking ill and shaken, did not raise his 
eyes. 


T= Secretary turned to Drake: “It gives 
me great pleasure, commander, to tell you 
that I shall urge the President and Congress to 
appropriate for a submarine based exactly on 
your plan. In emergency her main engines or 
her torpedo tubes can be detached from their 
foundations and shifted forward or aft. A 
manhole will be placed in her extreme bow and 
at her stern. As you have pointed out, this is 
the simplest and most effective mode of escape 
for the crew of a sunken submarine.” 
“Thank you, sir,” said Drake, beaming. 
Dr. DeFrees rose and stood unsteadily. In 
a low voice he asked: “‘ May I say a word, Mr. 
Secretary?” 
* Certainly.” ‘ 
“Then I'd like to add that the bravery and 
devotion to duty of Commander Drake most 
certainly ought to be recognized by the Gov- 
ernment.” Holding out his hand, the inventor 
turned to the officer he had dealt with so con- 
descendingly the day before. “I want to shake 
the hand of a real man!” he exclaimed. 
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(Continued from page 42) 


The result was a very heavy and sturdy shaft. 
“Now for metal bearings,” said Thornton. 
It was not simple, but by welding a square 

piece of metal to the end of his shaft, he 
managed, after a whole day’s work, to bore a 
hole in it, in which the shaft would fit, once 
the bored section was cut off. Another day 
saw him make the second bearing, and a third 
saw the completion of the lathe, with metal 
bearings and shaft. 

“The only trouble with this power plant,” 
he said, “is that one can’t take off anything 
more than a filing or the belt will slip. Still, 
it works.” 

They made a forge by the simple expedient 
of turning a pair of bellows from the furnace 
around and leading the air through the bottom 
of a shallow cast-iron pan, in which a charcoal 
fire served to heat their metal. Then they 
fashioned many needed tools—tongs, chisels, 
a crude plane made from the hardest wood 
that they could find and with the blade held 
in place by a wedge, a small grindstone that 
Kelly laboriously chipped out of a layer of 
sandstone and mounted on the end of the 
shaft that turned the lathe, another axe, a 
better adze, two small hammers, and a dozen 
tools for use on the lathe. Someone was forever 
hammering on the anvil, making this or that. 
And at last their equipment was sufficient to 
warrant their beginning construction of the 
boat and engine. 


< ILLIAMS,” remarked Thornton at 
breakfast, “we'll have to divide up 


-again on this work. You and Kelly work on the 


boat, and I’}l start on the engine. It’s the only 
way to get the job done within a reasonably 
short time. More of us could work at the boat, 
but I don’t see how all of us could gain much 


by working on the engine, for it has to be made 


a piece at a time.” 

“Right,” replied Williams. “Let’s go.” 

It was a week before the keel of the boat 
was set up, and the stem and sternpost were 
erected, but the job was well done and sturdy. 
The ways were placed beside the stream where 
it widened out after emerging from the ravine 
at the foot of the cliff. A small sand bar lay 
across the mouth of the stream, but it served 
as a breakwater, and could be dug through 
after the boat was launched. From sunrise 
until dark every day the party labored, and 
slowly the boat took shape. She was a modi- 
fied whaleboat, with the stern cut off square. 
Her bow was high and her sheer was marked. 
She was broad and deep and sturdy. Planks 
for her sides had to be cut laboriously with the 
adzes out of trees that had been split in half— 
one plank to each half tree. When they were 
finished they were heavy and thick, and only 
with the greatest difficulty could they be 
made fast. Still, after many days of heavy 
work, she was planked. 


N THE meantime Thornton had been labor- 
ing strenuously at the engine. It took him 
days to make the patterns for the base and for 
the cylinder, but once these were completed, the 
wooden shapes were duplicated in metal within 
three hours—with Oomak and Kelly helping 
at the blast furnace. In the first attempt the 
cylinder, when dug out of the mixed sand and 
clay that had been carefully prepared for cast- 
ing, was found to contain a huge bubble in the 


-inside wall where it could not possibly . be 


turned out. So the casting had to be done over 
again. At last, though, a smooth casting stood 
beside the well-formed base, and Thornton 
could turn his attention to other things. 

“What reversing link are you going to use?” 
asked Williams one day when he had gone to 
Thornton’s assistance at the anvil, while the 
piston head was being made. 

“None at all,” replied Thornton. “It’s hard 
enough to make the (Continued on page 134) 
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thing go one way. It doesn’t need to back up.” 

“ wonder,” went on Williams, “if it 
wouldn't be better for me to help you. Kelly 
can do a lot on the boat alone, but you need 
help on this engine. I'll tell you. You and I 
had better work on the engine, and when we 
get it made we can both help Kelly.” 

“We'd probably save time,”’ agreed Thorn- 
ton, and thus it was that the naval architect 
turned his attention to the forge and lathe. 
But he naturally needed much direction and 
assistance from Thornton. 

“What should I start on?” he asked. 

“Why, turn out the inside of the cylinder, I 
guess,” suggested Thornton. 

“Do you suppose I can manage it?” 

“I don’t see why not. The lathe is a bit 
rickety and the tools are crude, of course. But 
if you are careful you can do it.” 

“But the lathe won’t swing it,” Williams 
hesitated. “The casting’s too big.” 

“T had planned to mount the tool in place 
of the chuck,” explained Thornton. “TI fixed 
a place where the cylinder can slide back and 
forth along the frame of the lathe, and the 
tool can turn around. I'll help you get started.” 


ITH a slot and a wedge Thornton fas- 
tened his best tool in place of the chuck, 
and by sliding the heavy cylinder back and 
forth along the bed of the lathe Williams 
managed to get it turned out. Finishing it was 
equally difficult, but at last the casting was 


| ready to take off. Williams spent all of one 


day rubbing down the inside walls with fine 
sand mixed with oil and applied with wads of 
rabbit skin. 

“How about the inlet and exhaust valves?” 
asked Williams a few days later. “That will 
be a stumper, won’t it?” 

“No,” replied Thornton. “While you were 
working on the lathe I made some pretty good 
reamers. That’s why I said a rotary valve 
would be better than a sliding one.” 

Once more the big cylinder was put back 
on the lathe, and before dark a conical hole, 
that had been cast in an awkward lump of 
metal on the side of the cylinder, was reamed 
out until it shone. 

“That’s enough for now,” remarked Thorn- 
ton. “When we make the valve we'll grind it 
in by hand.” 

Days of work for both of them followed on 
anvil and lathe. The piston rod was forged and 
turned. The packing box through which it 
passed in the bottom of the cylinder was made 
by placing half a dozen metal pins in the bot- 
tom of the plate to hold a washer with a hole 
in the center for the piston rod, and holes 
around the outside for the pins. The rod was 
thrust through the washer and through the 
bottom of the cylinder, strips from their 
pajamas were wrapped tightly about the 
shaft between the washer and the plate, 
and finally, the pins were riveted tightly 
down upon the washer, forcing the strips 
of cloth still more tightly against the rod. 


HE piston followed, and a groove was cut 

about it and filled with strips of cloth 
as the packing box had been. The bottom 
plate of the cylinder was bored for rivets, 
holes were bored diagonally from each end 
of the cylinder wall into the conical hole that 
had been cast and reamed in the lump of 
metal on the side of the cylinder, and the 
cylinder was set up. 

Thornton undertook the task of making the 
crank shaft, building it up in five pieces—first 
the three bearings, which were hand forged and 
turned down on the lathe. The ends of these 
were made square, and in order to build up the 
shaft, two heavy links of steel were forged with 
square holes in each end. The squared ends of 
the main bearings were thrust through these 


square holes and welded in place, while th. 
connecting rod bearing was welded at the 
end of the links. When the crank shaft wa, 
completed and Thornton set about testing it, 
he found that one link was too short, throw; 
off the line of the shaft. Repairing the trouble 
was a delicate task, for he had to heat the 
center of one link without injuring his care. 
fully made bearings, and then, on the anvil, 
had to beat the link out until it just matched 
its brother. A flywheel was cast with a square 
hole in the center for the shaft, and was turned 
down and carefully balanced on the lathe. 
“Why do you want a flywheel on a steam 
engine?’”’ asked Williams. 
“Because our inlet and exhaust valves are 
not going to be absolutely perfect,” Thornton 
explained, “and I want the shaft to get past 
the center before the steam comes in and 
stops the machine, or makes it back up in 
spite of us. Anyway, the machine isn’t bal- 
anced at all, and a flywheel will help.” 





N THE end of the crank shaft opposite the 
flywheel a flange was built, to serve the 
double purpose of a thrust block, to press 
against the heavy base of the engine when the 
push of the propeller was to be taken up, and 
to make the crank shaft fast to the propeller 
shaft. 
The engine had progressed to this point by 
the time Kelly completed the planking of the 
boat. Ti. ornton and Williams still had to make 
the bearings, the connecting rod, the conical 
valve that was to serve as the inlet and exhaust 
port, and had, furthermore, to assemble the 
machine with rivets and pins. 
Thornton had learned something of how to 
make bearings when he had built the ones for 
the lathe. Now he had only to duplicate that 
task, except that he wanted three instead of 
two, and he wanted them cut into two parts. 
This he accomplished by boring his hole ina 
rectangular piece of metal that he welded to 
the lathe shaft. One dimension of the rectangle 
was a full inch greater than the diam- 
eter of the hole he bored. But the other dimen- 
sion was hardly a quarter of an inch more. 
Thus, on two sides of this bored-out block, the 
hole came to within an eighth of an inch of 
the outside surface of the metal. Along the 
outside of these thin sections he cut carefully 
with a cold chisel, and finally had his first: 
bearing in two parts. He ground down the 
rough edges-on the grindstone, and fitted them 
over the shaft. Two more similar bearings 
had to be made, and he spent nearly two 
weeks on the three. Williams, in the mean- 
time, managed to make the belts and pins that 
would be needed, and forged the connecting 
rod as well. 


fees! set the machine up. The bearings 
were riveted in place between the base of 
the machine and metal caps that fitted above 
the shaft. The connecting rod bearing was simi- 
larly riveted in place, between the lower end of 
the rod and a cap of metal that fitted around 
the bearing. The machine was crude, but it 
was as simple as a machine could be made, and 
as they turned the flywheel they reached the 
conclusion that, lavishly oiled, it would serve 
their purpose. 

Only the valve remained to be made. 

“Why did you decide on a cone valve?” 
asked Williams, who had managed to restrain 
his elation after observing the result of their 
long weeks of work as it stood between the 
lathe and the forge. ‘Wouldn't a slide valve 
have been better?” 

“No doubt,” replied Thornton. “But we 
can’t make a perfectly true flat surface, such 
as a slide valve requires. And we can make 4 
pretty true curved surface. The inside of that: 








conical opening is (Continued on page 135) 
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We offer opportunity of lifetime to 
establish profitable tire busi- 
ness of your own. No capital 
required. Sales kit and adver- 
tising heips furnished. Bxclo- 
sive territory granted. Write 
















































today for Crue tod at Reon lete 
information ab ydro 
Agency Pian. 





Address Nearest Branch 


DEPT. 16, HYDRO-UNITED TIRE CORP. 
Pottstown, Pa.; Millersburg, O.; Chicago, III. 


If You Are A 


MAN 


of the name and not afraid to 
worry I nl bet you $50 that you can’t 





work for us 30 days and earn less 

than $200. Think I’m bluffing? Then 

answer bem ad and show me up. 

Openings for Managers. The ‘“‘Won- 
der Box” sells on sight. 


TOM WALKER 


DEPT. 33 - PITTSBURGH, P 








DIESEL ENGINES 


Marine and Stationary 
By ENSIGN DAVID L. JONES, U.S. Navy 


The most complete, thor- 
oughly practical and up-to- 
date treatise on the Diesel 
Engine ever published. It 
explains their construction 
troubles, remedies, operation 
and adjustments, practical 
trials and tests and the ele- 
mentary thermodynamics of 
all types of the Diesel Engine. 
The book is fully illustrated 
with drawings of working 
parts and detail engravings. 
400 pages. 


Price, $5.00 
Popular Science Monthly 
250 Fourth Ave. New York, N. Y. 
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Many earn $3,000 ,000 '° wickly durin 
tim eo saat you learn. oor w eas: method: 
once for free boo 
Photo; sraphy”* and full serthouters. Special 
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RICA AN SCHOOL OF PHOTOGRAPHY 
Deut 3 TSE. 3601 Michigan Ave., Chicago, U.S. A. 


“STAMMERING| 


Its Guise and Gire ™ 
You can be quickly cured ou stammer. Se 

cents, coin p. stamps, for 288 page cloth bound book 
on Stammering and Stuttering. It tells how I cured 
myself after Btameneriog £n8 and Stuttering for 20 years 


-. 114 tay Ne ti. St. Indianapolis. 

















MONEY MAKING OPPORTUNITIES SECTION 














already pretty smooth. When I have turned 


| from the small end of the valve until it stood 


Bare Hands 


(Continued from page 134) 


this cone down a bit, we'll grind it in by 
hand, and so we'll get it to fit. Inthe cone I 
have made inlet and exhaust passages. By | 
turning the cone first one way and then the | 
other, we'll change the inlet port from one of 
those holes you have bored to the other, and 
at the same time we'll transfer the exhaust 
port. It will be simple, and the way we have 
it rigged up, the pressure of the steam will tend 
to press the cone more tightly into place all 
the time.” 

He was working on the cone as he spoke. 
It had been forged by hand, and had a flat 
place on one side running for half its length 
from the thin end to the middle. On the 
other side there was another flat place that 
ran from the middle to the thick end. Thorn- 
ton had mounted it on the lathe and was 
engaged in turning it down. He took it out 
and tried it from time to time in the hole it 
was meant to fill, and finally called Williams. 


HERE it is, old scout,” he said. “ All it 
needs now is to be ground around in there 
for two or three hours by hand, with a little sand 
and oil. Here. I have pounded this sand up 
and strained it through a piece of cloth a 
couple of times. It will just naturally have to 
do for emery powder.” 
Now only the boilers remained to be made 





before the power plant could be assembled 


and the boat launched. 


The little craft stood sturdily on the ways, 


decked fore and aft. Amidships, between the 
two heavy bulkheads, was the space for engine 
and boilers. Forward the deck was raised to 
provide for a cabin with four bunks. Aft, a 
lower deck covered a galley and a mess room 
—tiny but complete, with seats and a table, 
very roughly built at the last moment. A stove 
made of cast iron stood on a shelf covered by 
a stone held in place by wedges, and a chim- 
ney of cast iron led through the deck. 

The engine seemed simple enough, and 
sturdy. It stood five feet high, perhaps, and 
rested on a heavy cast base. The cylinder had 
a strange protuberance on one side, and in it 
the cone valve was mounted. An arm extended 


out over the flywheel, and there it was bent 
at right angles. A bearing supported it near 
where it was bent, and a thin rod connected 
the end of the arm, which served to rock the 
cone valve back and forth, with a pin that 
stuck out of the flywheel two or three inches 
from the center of the shaft. 

But standing as it was, it was no more than 
so much worthless metal, for as yet there were 
no boilers in which to generate the steam to 
drive it, and the four men felt far more like 
resting than turning their attention to making 
boilers and rivets. 


HE task that faced them was far more 
monotonous than what they had been 
doing. They did not dare make a single 








boiler, for two reasons. In the first place, if a 
single boiler should give way, it would leave 
them without power. Then, too, small boilers 
would be stronger than a large one, and they 
could generate steam with Jess danger. 

“But they can’t be anything more than 
barrels,” remarked Thornton. “They will be 
hard enough to build that way, without any 
frills. So we’ll make them three feet in diam- 
eter and four feet long—perfectly simple—and 
we'll have to hammer out the plates by hand 
and rivet them by hand. Thank goodness we 
can bore the holes on the lathe.” 

“How about rivets?” asked Williams. 
“You'll need an awful lot, won’t you?” 

Thornton smiled. 

“T’ve figured it out,” he replied. “Twenty- 
seven rivets to a plate—forty plates to each 
boiler—twenty-seven (Continued on page 136) 


Will You Make 
This Free Test? 


Here is an amazing new chance for big 
money! simple but startling ten- 
second demonstration now brings you 
one or more sales in every home. Now, 
$4 to $7 an hour is easy anywhere! Just 
send for details of my FREE OFFERS 
shown below and get set to test the fast- 
est, dizziest profit makers of your life. 


See For Yourself Why 


$75 to $150 WEEK 


Is Easy Anywhere 


= there are no “‘strings’’ to this offer. All I ask 

is that you make your own test of this oppor- 

tunity at my risk. This is something absolutely novel 

and unique. It’s a new kind of can opener that is radi- 

cally different. Needed in every home. Patented, so 

there is no competition! No wonder the dollars simply 
roll in for Speede representatives everywhere. 


A $1,000,000 Can Opener 


This almost magical little device—so small that you 
can easily slip it into your coat pocket—ends forever 
all the stabbing and hacking, all the danger and bother 
of old-style can openers! It takes hold of the can—opens 
it—flips up the top so you can grab it—and gives you 
back the can in a couple of seconds with the entire 
top completely cut out slick as a whistle. 





Women all hate the old-style 
can opener. They know how 
dangerous and troublesome it 
is. Imagine, then, how they 
welcome this startling new 
method—this automatic way 
of doing their most distasteful 
kitchep task! 





Sells on 


eas?” 
Averages $16.53 


**Mad 3c sales in 23 Sight 


calls. Between the 13th Now you can sell an article that 
and 28th this month I people are anxious to buy. 
have ma 248 ospects are all about you 
wherever you go. And men, 
here’s the best part of it. We 
have worked out a complete, 
sure-fire demonstration for 
you that ged aap, penn om 
pad ay yee ng ty all of them opens 
hours, ak Grand Con every door for yea instantly 
yon!’’ J. J. Coryn, closes sales in 10 seconds by the 
Ariz. clock and gives you 4 orders 
out of every five calls! 


No Cost or Obligation 


There is not space in this short message to go into all 
the sensational details of this new money maker. But 
I know that every wide-awake, ambitious man will 
see the possibilities instantly. So I now offer you the 
opportunity to test your profits absolutely without 
— bond obligation. Territories are closing fast. So take 
on this free Trial Offer today—get the facts 
about P S75 to $150 a week. Mail the coupon at once. 


CENTRAL STATES MFG. CO. 
Dept. G-840, 4500 Mary Ave., St. Louis, Mo. Est. Over 20 Years 


ee oa a aealala aaa goer ei et aes 
Central States Mfg. Co., Dept. G-840, 
4500 Mary Ave., St. Louis, Mo. 


Rush me details of your free Test Offer. This does 
not obligate me in any way. 


R. A. Stewart, N.Y. 
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Bare Hands 


(Continued from page 135) 





In the Far Lands of the Earth 


How often you’ve longed to see for 
yourself the awe of Egypt’s pyramids—the 
beauties of the gorgeous Mediterranean 
wanset—the squalor of China’s ancient 
cities! 


_Spend a few years, or the rest of your life, tasting 
high adventure on the seven sess and in all the 
world’s great ports—roving the earth’s highways and 
byways! You can do it FREE—all your expenses 
paid—and earn a good salary besides! 


Only one profession wiil carry you around the 
world at will, traveling like a gentleman, but that’s 
the most interesting and pleasant work there is— 
Radio Operating! Easily and quickly learned, there’s 
no other profession like it for the man who wants the 
experiences and pleasures of world-travel. Radio 
operators are needed—all sea-going ships like the one 
shown here must carry from one to half a dozen or 
more. 





Without a Penny's Expense 


Radio operators aboard ocean liners live 
luxuriously—they rank as officers of the 
ship. Meals, a private cabin, all other living 
needs are furnished free, and besides the 
operator draws a good salary. You can 
learn quickly and easily at home in your 
spare time to be a Radio operator through 
our practical training methods. Take a look 
at the FREE BOOK which tells how— 
mail coupon below. 


This U. S. Government-recognized schodl has been 
training successful operators since 1914. Our gradu- 
ates are all over the world. We maintain an ee 
ment Department to put you on your own ship. The 
world-famous NATROMETER, our own patented 
invention, obtainable only by students of this Insti- 
tute, is recognized as the best and easiest way to 
learn the Radio code. A few short months, with the 
aid of the famous Natrometer and our quick home 
training, and you too can be a fully qualified Radio 
operator, sitting in your cabin like the one shown 
above, bound out for Liverpool or Nagasaki! 


Read the Free Book that tells all about this fas- 
cinating profession and our practical Government- 
recognized methods of training you for it. Send 
coupon TODAY—no obligation. Special tuition 
offer now on, includes world-famous Natrometer free 
of extra cost with your course! Act at once. 


NATIONAL RADIO INSTITUTE 
WASHINGTON, D. C. 
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National Radio Institute, he 
Dept. F-87, Washington, D. C. 
Gentlemen: Without obligating me Fie 
in any way send me your free book 
and information about your offer of 
Natrometer with course. 28 a aa 


World-Famous 
Natrometer 
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times forty is one thousand and eighty. Then 
the ends each will take one hundred and 
twenty-two. That makes thirteen hundred 
and twenty-four rivets for each boiler—say 
twenty-seven hundred for the two.” 

“Good night!”’ exclaimed Williams. “It will 
take a year.” 

“Not quite,” laughed Thornton. “You and 
Kelly tackle that while Oomak and I make 
the plates. That’s no cinch in itself.” 

Williams and Kelly, having first cast small 
anvils for themselves with a V-shaped notch 
in each one, began pounding out rivets. Day 
after day they heated bits of metal and 
pounded strenuously. 


HORNTON, meanwhile, was swinging the 

heavy sledge hammer and Oomak washold- 
ing the red-hot metal with two pairs of heavy 
tongs. Ingot after ingot was pounded into a 
plate. Plate after plate was gradually added 
to the pile beside the anvil. 

The time came, at last, when the rivet 
makers had completed their task, but still 
more plates had to be made. So Williams and 
Kelly turned their attentions to the lathe, and 
began boring holes through the plates. Thus 
it was that when Thornton and Oomak finally 
completed their terrific task, after nearly a 
month of steady work, a pile of plates lay 
bored and ready to be riveted. 

First small sheets were riveted together to 
make one large sheet four feet wide and 
ten feet long. This was beaten into a curve 
and the ends riveted together. All day they 
picked the red-hot rivets from the forge, thrust 
them through the plates, and clinched them 
with heavy blows. 

Next they made the ends, and hammered the 
round sheets they had fastened together, into 
shallow pans, with the edges turned up an 
inch or so all the way around. Holes were 
bored through these upturned edges, and cor- 
responding holes were bored through the ends 
ofthe boilers. Finally one end was fastened into 
each boiler, and Thornton laid out the various 
openings that had to be cut in each one. One 
opening was for the steam pipe leading to the 
engine. A second was for the safety valve, and 
a third for the water gage. This was a float 
on the end of a steel rod, which was bent at 
right angles. Marks were made with a cold 
chisel on the end of the boiler where the gage 
was mounted, showing what the float would 
indicate when the water was pumped in. 


SIMPLE hand pump was made to force 

the water against the steam pressure, the 
other end of the boiler was put on and riveted in 
place, and the first boiler, crude and awkward 
and heavy though it was, stood complete. 
The task had seemed endless, but now the end 
was approaching, and they took up the job of 
finishing the last boiler with thankfulness. 

They had been wrecked on that forsaken 
island when spring was hardly more than half 
gone, and they had lived there through the 
spring and all the summer. Now September 
was upon them. Their beards were long and 
their hands were calloused. Their muscles 
were hard and their faces tanned. 

But their tasks were simpler now. One of 
the principal ones was the casting of pipes. 
They would need three sections each eighteen 
inches long, one T with places in it for two 
spigot throttles, and three elbows. They made 
the patterns very largely on the lathe, and 
cast them all at once. They riveted the pipe 
together by means of the flanges with which 
each section was fitted, and set about testing 
the boilers. 

Their safety valves vere simple, conical plugs 
resting in short, conical cast steel pipes that 
stood up two or three inches from the tops of the 
boilers. By weighing Thornton on a balance 





made of a small tree placed over a sharp rock, 
they got a pile of ingots exactly his weigh 
which they still estimated at one hundred and 
ninety pounds. These were divided into thrge 
equal piles, each of about sixty-three 

two of which were melted down and f 

to the rods projecting upward from the 
valves. The bottoms of these plugs were circles 
one square inch in area. Therefore, if the steam 
pressure came to exceed sixty-three po 


or thereabouts, the valves, theoretically at . 


any rate, would rise, and the excess presyure 
would be released. . 

But they had no idea what pressure the 
boilers might hold, so they put water in them, 
built fires under them, and retired to a safe 
distance, hoping that the “pop, valves” would 
work in time to keep the boilers from explod- 
ing. Time after time they had to draw the 
fires in order to tighten some leaky seam, and 
what they had thought would be a task that 
would consume part of a day, turned into a 
chore that consumed half a week. At last, 
though, the seams were tight, and the pop 
valves lifted, permitting long plumes of steam 
to escape before they settled down once more. 
The trial was a success, and they were jubilant, 
Their next job was to install the machinery, 


N CELEBRATION of the completion of this 
final task before the machinery was hoisted 
into the boat, Oomak prepared such a feast ashe 
had never before attempted. He had long 


wondered how he might prepare the dried beans |: 


that Kiska Joe had left, and at last he himself 
became an inventor. Passing the furnace one 
day, he spied Thornton’s casting ladle, and 
immediately seized it. He had had no pot, 
and Aleut-like had not thought to ask for one. 
Now he had found a way to bake his beans. 

The meal was a joyous one. The men sat 
about the table and talked of home and things 
to eat, of cigarettes and decent clothes, of 
asphalt pavements and elevators. Soon they 
would make their bid for freedom and home 
again. ‘The light from the fireplace threw 
flickering shadows about the cave, and out- 
side the open door the dark night settled down 
black and still. The casting ladle, in which the 
beans had been served, lay empty on the table, 
with its long handle projecting over the end 
toward where Oomak stood before the fire, still 
preparing fish and birds. 


HE conversation turned to the next job— 

that of getting the machinery into the boat. 
Oomak had just deposited another fish on the 
table, and turned about to put a stick of wood 
on the fire, when he started back with a cry 
of terror. His hand fell upon the handle of the 
ladle where it projected beyond the end of the 
table, and the others saw the thing swing 
suddenly through the air. It clanged against 
the top of the open door, then fell with a dull 
thud upon a figure that stood in the dark just 
outside. There was a cry. A body fell to the 
ground. A hand reached through the door and 
lay with its fingers outstretched in the firelight. 
The hand clenched; a groan came from the 
dark beyond the door. 
The men about the table leaped to their 
feet, upsetting the benches on which they had 
been sitting. They saw the long, black hair of 
a woman falling over a face that it concealed— 
a face that lay beside the arm that reached 
from the outside darkness across their thresh- 
old to the edge of the flickering firelight. 


A woman on this lonely island! Who 
is she, and how has she come there? 
Can she, perchance, explain that dread- 
ful cry, or solve other mysteries of Devil 
Island? Another great installment in 
next month’s issue. 
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Easy Way To Learn 


CARTO Opie 


MAKE UP TO $150 A WEEK 
"Get into the most fascinating money- 
aes in the world. The 


te Course 
00 Illustrations 
to any correspondence course. Tips on how to earn 
= learn, how and where to sell your work, or. 


know e a hi 
nist are in this big 160 Hessen course ‘ Sent ma .00 or 
on ve! s' uare 
eet fo Refunded. Be another success= 
for this far 4 making course NOW. 


Studio21, Artists’ Cincinnati,0. 


AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS, 


Guaranteed to never tarnish. Anyonecan | 
ut them on stores and office windows. 
He ocmoes demand, large profits, Paul Clark 
says: smallest day $28.70. R.L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 
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of the he highest, paid men fn the world are edvertising sp 
guaran’ — ee "ice See dow ino in hes than 
guarantve saint C nstant demand for our graduates at splendid pay. 
Send for FREE Book. Giving interesting information and vital 
facts—just what you want to know about advertising. Write today 
Baek. AVIS SCHOOL OF ADVERTISING 
3601 S. Michigan Ave., Chicago, U.S. A. 








Learn Cartooning 
At Home—tn Your Spare Time 
from the school that has trained 
hundreds of successful cartoonists 
of today earning from $50 to $200 
and more a week. The Land 
Picture Chart Method of teaching 
makes original drawing easy to 
learn. Send 6c in stamps for full 
information and chart to test your 
THE L ANDO! age. 


HG RAN! NOON SCHOOL 
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“Patents of commercial value financed on 
royalty basis without expense to inventor. Mail 
models and copies of patents or full details to 
pemerone Holding Corp., 41 East 42nd Street, 


Skin Troubles 


Cleared Up—often in 24 hours. To prove 
you can be rid of pimples, blackheads, acne, 
eruptions on the face or body, barbers’ itch, 
eczema, enlarged pores, oily or shiny skin, 
simply send me your name and address today—no cost 
—no obligation. CLEAR-TONE tried and tested in over 
100,000 cases—used like toilet water—is simply magical 


in prompt results. You can repay the favor "oa ory 
your friends; if not, the loss is mine. WRITE T AY. 


E.S.GIVENS, 458 Chemical Bldg., Kansas City, I Mo. 


NEW DISCOVERY 
Grows Hair Quickly? 


Noted surgeon has discovered amaz- 
ing ey, to grow hair called Dermo-Ray. 
sinfra-Red Rays. In thirty days no 
P p tissues given new life. 
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Learn Photo-Engraving! 
Earn up to $500 monthly. Photography and Photo- 
Engravi ing taught in a few months by largest college of 
its kind. Established 1 1893. Big demand for graduates 


e for free 
Mlinois College of photsoresnn, Box 367, Effingham, It. 


and-groove sheathing, the square feet of 


| given. To find how many studs the car- 





What It Costs to Build 


(Continued from page 69) 


8-in.; with helper 
poh ckstcNenccapais, 2s 150 blocks or 133 sq. ft. 
Studding, rafters, siding; board 


MCRNUER 5 55.610. 0/4.0:4'« x a biecic 400 ft. B. M. 
TROOE MUSES os ios ciavce os. cents 8 ABQ 
Plain board horizontal sheathing, wall or 

POG Feriwuy nibs du cicot geste 500 ft. B. M. 


Diagonal matched sheathing 300 “ “ “ 
In siding and in matched or tongue- 


surface actually covered. is about one 
quarter less than the board measure area 


penter places according to the. above 
figures, apply the rule for board measure: 
Multiply length in feet by thickness and 
width in inches, then divide product by 
twelve. Thus for a stud 2 by 4 by 12 
(12 ft. long), multiply latter by two and 
by four, which equals 96; dividing 96 by 
12 equals 8 ft. board measure. Nov: divide 
the carpenter’s daily stint of 400 ft. 
B. M. by 8, and we find that he sets up 
50 studs of the stated size in a day. 
To resume the labor timetable: 


Roofing, wood shingles, 700 to 1,000 
re oe ee ee 100 sq. ft. 
Lathing, wood; 1,200 lath. ....80 sq. yds. 
Plastering or stucco, three "coats; with 
NS iacneiat. Cig daet® shucanie 20 sq. yds. 
Placing window frames in wood building 
Se SO are ne 6 to 8 frames 
Placing window or door frames in 
MABRNENG 15 <b io' to We ssearein $ 4 to 6 frames 
Door frames, finished with trim..4 frames 
Doors fitted, hardware applied... .6 doors 
Inside stairs with balustrade. ..... 2 steps 
Flooring, top or finished floor laid 
ae SUA ee ee are 200 sq. ft. 
Painting, outside wall, one coat 320 sq. ft. 
Painting, inside, one coat...... 160 sq. ft. 
Papering room ............. 180 sq. yds. 


Time estimates for other work: 
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HIGH aa OL 
COURSE IN 
TWO YEARS 


YOU ARE BADLY if oa 
HANDICAPPED feoicine. 
You cannot attain-business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance, In fact, em- 
ployers of practically all worth-while & 
positions demand High School train- 
ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 


BIG FUTURE This course, 
which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 





Steam heat, one-pipe circuit; with helper; 


WT RUE ss oo 5 vos 59 0.005 «6 14% days 
Hot water heat, with helper, per radiator 
AGRE IA SE is AO reer? 2 to $3 days 
Plumbing, with helper, per fixture, in- 
cluding piping............ 1 to2 days 
Electrical work, with helper, metal cable, 
electric outlets per day......... 4 to 6 


Plumbing costs six to eight percent of 


the same if steam or hot water, but two 
percent will cover a warm air one-pipe 
equipment. Wiring a house with metal 
| cable costs usually three to four percent. 
The labor in a job of carpentry was 
estimated at forty percent of material 
cost a dozen years ago. Since then 
materials have gone up about twice, 
while labor has advanced—in some 
localities—three times. Therefore in 
those localities today labor and material 
cost in wood construction are even. 
Here are some useful figures for total 
costs, including material and labor: 


Door, outside wall, frame to lock..... $20.00 
Window, BD COMMA. «cia seare cht cee 6 16.00 
Stairs, interior, WWE WUD ris os 058s 35 8.50 
Wood porch, 8 tt. ade. 4 per linear ft.. 12.50 
Floor, double, including joists, N. 

SON TU MR TE Rn al wale ahinte vino. 0% -55 
Roofing, wood shingle, per 100 sq. ft. 22.50 
Lath and plaster, two coats, per sq. yd. 1.05 


While in building there is satisfaction 
in getting value for your money, economy 
should not be an end in itself. The cost 
of a good job will be forgotten in its en- 
during comfort, but the triumph of undue 
economy is short lived. 








the total house value. Heating is about | 


a High School training. From the 
first lesson to the last you are care- 


| fully examined and coached, 


USE SPARE TIMEONLY 


Most people sdle away jifty hours a 
week, Probably you do. Use only 
cne-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years, 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin, 


American School 
Dept. HA-75, 
Drexel Ave. and 58th $i.» Chicage 
tN Re EE A SR GE SO I GENT Re ee a BE 
American School 

DepteHA-75, Drexel Ave. & 58th St., Chicago 
| Send me full information on the subject checked 

and how you will help me win success, 


Law 
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CARPENTERS & GUIDES ='56 


Audels Carpenters yikind of (4 vols.$6.) Ex- 
plains how le every kind of carpentry job—in- 
py nate oe we Pictures, plans, calculations and 
beasy. ew short-cuts, modern 
Suilders and contractors 
questions am Steel Square and othe: 
problems solved. A practical Guide and help- 

ng hand for every carpenter; easy, 
quick atom of work that help you 

be a leader. 


PLUMBERS cau: * 


Audels Plumbers Guides. (4 vols. $6.) A 

standard Guide explaining the theory and practice of 
all plumbing, [ penting, steamfitting, gasfitting es 

and sheet metal work. Answers your questions 

on any i. Clearly Fae ape the new short+ 

cuts and modern methods so you can 

understand. A complete ated raat of 
the Trade and home study course 

—, illustrated, authentic, up-to- 

te, with complete Plumbers’ Bode. 


MASONS dav $6 
GUIDES 
Audels Masons Guides. (4 vols. $6.) Every 
Bricklayer, Cement Worker, 4 oe a, 
tter and Stone Mason will find the answer. 
to his questions and problems in this 
series. Inside Trade information on all 
the latest and best practice. A Study 
——— and complete reference library 
the Mason’s Trade; rection. ‘A 
ee get o, steel nga pono ot 
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CECTRICITY® 


Audels Handy Book of Electricity. 
$4.) A reliable authority and handy oy ye ones 


Electrical be aay om he Wiring, Radio, Calcula- 


ticns, Armata intenance, Motors Batteries. A 
— lete Stud iy Course and Ready Reference in one 
iv ly Guide efor Elect Electrician Engineer a and d Student. 


i AUDEL & co. 6s w. 23ST. New Yorke City 


Please mail me for free examination 
TRIAL see noe wunreed x) below. If I find 
satisfactory ,I will mail $1 mi deve 
COUPON on sare set ordered and will ans la 
ys aaanes each eet cepeenes until I have 
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Send for this Book 
that spells P-R-O-F-I-T-§S 


for your Spare Time! 


This book is 
“The Nestler Plan.” a 
startling revelation of the profit-. 
possibilities in a new tire-servicing 
business easily conducted in your 
spare time. Any ambitious man with a 
modest capital can quickly build up a 
successful business with Nestler methods 
and equipment; no tire or garage experi- 
ence required. Nestler operators 
make money because they 
furnish: an exclusive 
service that every 
car-owner 
needs. 
Write 
Today 
for interest- 
ing book “The 
Nestler Plan” 
—it’s FREE! 
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lighting plants. He has found this efficiency, 
even for such a low form of luminous life, to 
be at least twice as great as that of the average 
electric lighting plant, in which only one half 
of one percent of the energy of coal burned as 
fuel is converted into light. 

Luminous bacteria sometimes grow on ani- 
mals, causing the latter to appear luminous. 
Sand fleas thus infected shine brightly in the 
seaweed. Certain fishes house the bacteria. 
The most remarkable is a deep-sea fish called 
Photoblepharon, or “light eyelid,” discovered 
in the depths of the Banda Sea, Dutch East 
Indies. The Photoblepharon forms a queer 
partnership with microscopic light givers, 
providing them with board and lodging in 
return for illumination. The bacteria are sup- 
ported just beneath the eye, where they form 
an ever-burning lantern. 

As a means of shutting off the light, the fish 
has developed a curtain of skin, resembling an 
eyelid, which it can draw over the luminous 
spot. It uses this queer lamp as effectively as 
luminous fishes that supply their own light. 


| EN human beings occasionally exhibited 
much the same sort of luminosity. Some- 
times, before modern medicine and surgery, 
wounds became infected with luminous bac- 
teria which caused them to glow at night. 

And then Mrs. Christine Ladd-Franklin, of 
Columbia University, recently advanced be- 
fore the American Optical Society the theory 
that human nerves emit light, much as do the 
lamps of the firefly and glowworm. Mrs. 
Ladd-Franklin claims that under certain 
conditions a network of light can be seen to 
originate from the nerves lining the back of 
the eyeball, appearing as an illuminated nerve 
inside the eye. It is probable, she suggests, 


Secrets of “Cold Light” 


(Continued from page 22) 


that all our nerves have this luminous po 
Doctor Harvey and others have reve, 
the process by which living light is prody 
The raw materials are oxygen and water. 
“power plant”’ which produces the light 
tains a luminous secretion which cap 
separated into two distinct parts. One of t 
called luciferin, consumes oxygen to produce 
the light. The other, known as luciferase, jg g | 
catalyst, or transforming substance, whi¢h | 
speeds the process. The exact chemical nature 
of luciferin and luciferase remains a mystery, 
though the former is believed to be a protein, 
while the latter is related to the albumins, 


TS amazing thing about luciferin as a 
light maker is that it never seems to burn 

out. When you burn coal or oi) as fuel, it 
combines with oxygen and vanishes as gas, 
But when luciferin combines with oxygen it 
becomes a luminous substance, called oxy- 
luciferin, which is not lost, but returns again 
to luciferin when the light goes out. Then it 
is ready to be lighted again. 

This is what happens when the firefly flashes 
its light on and off. It is somewhat as if you 
had an electric flashlight, whose battery would 
renew itself after every flash and continue to 
renew itself indefinitely. 

“Tt is an extraordinary process,”’ said Doctor 
Harvey. “The economy of it is evident. It is 
already possible to devise a lamp in which 
luciferin is burned continuously over and over 
again. To be sure, the light is weak, but the 
principle of operation remains. Perhaps we 
may look to an application of this principle for 
development of new means of illumination.” 

Such development, involving the manufac- 
ture of artificial luciferin, would supply the 
world with the ideal light, and at less cost. 





Forty-Niners of 1927 


(Continued from page 28) 


twenty-five years without showing anything 
but low grade ore. In fact, young Frank Hor- 
ton’s father had lost money tracing veins that 
yielded nothing better than $12 a ton. Then, 
by chance, the boys found their fortune. 

The wealth of the strike is described by 
Fred Gilbert, a young desert prospector: 

“I broke open a chunk of rock about six 
he tells, “and found the 
whole inside plastered with free gold. Other 
boulders disclosed the same values. They 
were at least sixty percent gold.” 

An Oakland, Calif., newspaper reporter told 
of seeing a single handful of crushed rock yield 


| two tablespoonfuls of gold when panned. 


The lure of gold is as old as history. From 
the earliest civilizations possession of gold has 
meant power and wealth, and it has become 
the world standard by which the value of all 
things is measured. It represents concentrated 
labor. In ancient times it was precious chiefly 
because it was the rarest of known metals; 
but not today. Platinum, cobalt and nickel 
are scarcer. Radium is priceless in comparison. 
Indeed, gold is as plentiful as copper, tin and 
lead. It can be found almost everywhere in 
rocks and soil, even in the ocean. 


N AUSTRALIA men actually make a living 
by extracting gold from the waves, and 
scientists are seeking methods of taking the 
metal from the seas in better-paying quanti- 
ties. Gold is rare metely in the sense that in 
few places is it found in quantities sufficiently 
concentrated to pay large rewards. 

Men today prize gold for its appearance, its 
hardiness, its usefulness. I.s rich, yellow 
luster endures indefinitely. It neither rusts 
nor tarnishes readily. The metal itself, one of 
the elements of nature, is all but imperishable. 


It is proof against attacks of all ordinary acids. 
Moreover, of all metals, gold can be worked 
most readily by craftsmen. A single grain can 
be beaten into a thin leaf fifty-six inches 
square, or drawn into a wire 500 feet long! 
Yet it is so strong that a golden wire only 
sixty-five thousandths of an inch thick can 
support the weight of a 150-pound man! 

We often hear of “pure gold”; yet few ever 
have seen this. Gold from the mines is never 
pure; it is an alloy of gold and silver, some- 
times with traces of iron and copper. 


| gilt processes separate the other 
metals from the gold; but we rarely use 
pure gold, because it is too soft to withstand 
rough wear. All our coins and ornaments are 
alloys of gold with copper or with copper and 
silver. United States coins contain nine parts 
of gold to one of copper. 

Jewelers measure the purity of gold by car- 
ats, or twenty-fourth parts. Thus, pure gold 
is said to be twenty-four carats fine. Most 
jewelry is not more than eighteen carats fine. 

In the last 500 years, it is estimated, men 
have mined more than 18,000 tons of gold. 
And they have hardly scratched the crust. 
Alchemists of old spent their lives endeavor- 
ing to create gold from baser metals. Modern 
magicians of science, seeking the same goal, 
have reported success in changing mercury into 
gold, though not profitably. 

Some day science, discovering new secrets 
of matter or delving into the earth or plumbing 
the mysteries of the sea, may make gold cheap 
as dirt and put an end forever to stampedes. 
Meanwhile, the glittering rock of Weepah 
makes men’s hearts beat fast with excitement, 
and the rarest gamble in the world builds 
tented mining camps overnight. 
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LEARN 
BY DOING 


Ravey phase of all 
ranches 


ELECTRICITY 


taught by 
Actual Practice 


In America’s foremost and 
oldest institution for trade 
training 


No Books Used 


Individual Instruction 
Start Any Day 


Write for FREE 64-page catalog 


THE NEW YORK 
ELECTRICAL SCHOOL 


40 West 17th St., New York City 





Need This 
NEW Timer. 


“ae ame 
nae 


ink o! 
Sales ‘poselpiicies when you offer 
the ‘*Dyn ith 


imer’’ with a guaran- 

tee for the e life of the car. You do not 

have to be a salesman. This amazing 

Timer sells itself on sight. You make 
per cent profit on every sale. 


Makes Old Fords Run LikeNew 


¥ Once a Ford is equipped with the **Dyna- 
mo’’ the timer can be forgotten—the oF 

9 thing that will prevent forgetting it will 
y be the pa eese ee in the run- 
ning of er ar. wer, more mileage, 
instant s tarting. ng, amaz ng x pickup, are are a few 
of the features that Ford 
owner a “‘Dynamo’’ booster after bi he once 

uses this new Timer. 
GET TERRITORY QUICK 
as: 


r unique pr: 


wonderful Timer will ole Srnere penne’ Commerc rer 


iP. You too can get into the 
money class the same as 
e and others. 








COLLEGE 


Trained Draftsmen earn $60 
to $100 a week. 4 months’ inter- 
esting study at Chicago ech. = 

bee u to earn big money in d 

ing acon field.Common K 

oe at need, Expert instruc- 

poertaal unities for self-sup- 
pottwhi je studying. 

ment Service. Day or 

_ Cinees ‘Ene Athletics. Sate 
intensive courses in Engineering, Elec’ 
Building. Write for fr ee 72-page *‘Rlue W SS tectn shout 
oe a high-pay drafting job in 4 months. 


ntl ees: 26m 8t- Chicago Technical College 


ou can’t come to Chicago, study at home. 
Tien for Free Trial Lesson in Drafting. 
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future. Interesting 
school. 


work, Oldest and foremost 


DETROIT “SCHOOL OF LETTE 
59 Stimson A’ Est, 1899, DETRO eRe 








Answers to the Sam Loyd 
Puzzles on Page 67 
The Tree Riddle 


Translate 150 into Roman numerals, CL, and 
combine the letters with OAK, and you have 
CLOAK as the answer. You should have 
guessed that within five minutes. 


Dividing the Apples 
The full names of the four girls are Ann 


Jones, May Robinson, Jane Smith and Kate 
Brown. Twelve minutes earns a high rating. 





The Zulu Battle 
Flag 


The diagrams 
show how the white 
art of the flag can 
dissected into sim- 
ilar parts that fit 














Twelve minutes gives 
a good rating. 





together as a square. | 











The Beheaded Words 


The beheaded words are: 
fable, gill, hand, harm, hash, keel, knave. This 
should have been a ten-minute exercise. 


An Elfish Equation 


There are five boys on one side and three on 
the other. Cancellation leaves two on one side. 
There are six girls on one side and three on the 
other. Cancellation leaves three girls on one 
side balancing against the two boys. Therefore, 
a girl’s weight is two thirds that of a boy. 
Eight boys on one side of the seesaw, therefore, 
would require twelve girls on the other to effect 
a balance. Five minutes is good time. 


Counting the Votes 


The loss of 11 votes to the apparent winning 
side made a difference of 22 in totals. That 
difference, 22, was equal to one more than one 
third of the minority on the first count. There- 
fore, 21 would equal a third, and 63 must have 
been the number of those seated. The standing 
vote, being one third greater, must have been 
84. The total number of voters was 147. 
This is a ten-minute problem. 


How the Sisters Shopped 


Martha and Gertrude started out with $29. 
Martha paid $8.50 for her hat, $6.50 for her 
shoes. Gertrude paid $8.50 for a blouse, $5.50 
for her parasol. Had Martha bought a $6 pair 
of shoes and Gertrude a $9 blouse, they would 
have each spent $14.50. Ten minutes is good. 


Answers to Tests, Page 34 


Terms of Applied Science 
1.—Armature; 2.—Filament; 3.—Carburet- 
or; 4.—Ammeter; 5.—Bessemer converter; 6. 
—Turbine; 7.—Cyanometer; 8.—Gyro-stabi- 
lizer; 9.—Radioactivity; 10.—Pasteurization. 


Inventors and Inventions 


1.—Watt, 1769; 2.—Morse, 1837; 3.—Ed- 
ison, 1893; 4.—Newton, 1687; 5.—Westing- 
house, 1868; 6.—Roemer, 1675; 7.—Kepler, 
1609; 8.—Howe, 1845; 9.—McCormick, 1834; 
10.—Bell, 1876; 11.—Gatling, 1861; 12.— 
Galileo, 1609. 


Mental Measuring Stick 


1.—5280; 2.—2204.6; 3.—640; 4.—43,560; 
5.—57\4; 6.—.4; 7.—6,080; 8.—.000039; 9.— 
6,000,000,000,000; 10.—231; 11.—6; 12.—660. 


Application of Measurements 
1.-—--25,000; 2.—1,100; 3.—256; 4.—239,000; 
5.—459.4; 6—29.5; 7.—\186,000; 8.—6,000,- 
000,000,000,000,000,000; 9.—93,000,000; 10.— 
39; 11.—62.5; 12.— 29,141. 
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Aviation! 


D2 you love adventure? Do you want to make big 
money? Although aviation is still in its infancy 
thereisa crying demand for men with courage, nerve, 
and self-reliance—ambitious men who are looking 
for a new field. For those who qualify there will be 
thousands of highly paid jobs. 


Amazing Opportunity in 
the Airplane Industry 


Ves, as yet, aviation is in its infancy, but nowis 
the time to get in. In the 
automobile industry and 
in the moving picture 
business hundreds of men 
got rich by getting in at 
thestart. They madetheir 
success before others 
woke up. 

Think how much avia- 





PICK YOUR JOB! 
Airplane Instructor 
Airplane Engineer 
Airplane Repairman 


Airplane Assembler tion has progressed in the 
Airplane Mechanician last few years. Commer- 
Airplane Inspector cial = i saath already 

: proved themselves suc- 
Airplane Builder cessful both in Europe 
Airplane Salesman and America, Great men 
Exhibition Manager —— =e near 

. uture there will be air- 
Airplane Contranter freight lines — organiza- 
Airplane Motor Expert tions as large as our rail- 
Airplane Designer roads are today. AVIAe 


TION IS NEW. I¢ 
clamors for every young 
man, 


Be an Aviatien Expert— 


The study of aviationis as fascinating as the actual work, 
Only one hour of spare time a day at home and we teach 
the basic training. You will find every lesson packed ful of 
nterest. Student S. F. McNaughton, Chicago, says, ‘*Your 
essons are like a romance, and what is more, after one 
reading the student gets a ‘thorough understanding.’”? Men 
who have had actual experience guide you carefully through 
your training. They select the lessons, lectures, blueprints, 
and bulletins. hae you start yo uu can’t get enough of it, 
Here are some real jobs. Which one do you want? Aero=- 
nautical Instructor, Aeronautical Engineer, Aeronautical 
eee, bee jane ae. i os 

eroplane Mechanician, Aeroplane Inspector, Aeroplane 
Assembler, Aeroplane Builder. 7 


Big Aviation Book FREE 


Send coupon below for our new FREE book g just out ene 
titled,““Opportunities in the Airplane indaery.’ It is intere 
esting andinstructive, Get yours before editionis exhausted, 


AMERICAN SCHOOL OF AVIATION 
Dept. 136-A, 3601'S. Michigan Ave., Chicago 














a oe omy 


4 
& AMERICAN SCHOOL OF AVIATION a 
| Dept. 136-A, 3601 S. Michigan Ave., Chicago : 
§ = Without any obligation send me your free book & 
- “Opportunities in the Airplane Industry,” also in- 4 
4 formation about your Home Study Course in Prac- 7 
g tical Aeronautics, 4 
a a 
NGOS. conte canmecectccuraceucese Biencs6ee a 
4 4 
4 a 
4 AGETOSE . c cccccvewoesvers seccceccsce ceepewenss 5 
3 4 
- CUS et ccc wc versdekes BOUNDS ce cctchbewhercocns | 
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Mbehenical 


Engineering 
Learn at Home 


Mecuwantcat Engineering embraces the design, con- 
— and operation of machines and machine 
ools. 

It is a profession which offers almost unlimited 
opportunities to men who combine natural mechan- 
ical ability with technical training. 

For this is The Age of Machinery, Almost every 
convenience, luxury or necessity which we enjoy de- 
pends on machinery for its production or adaptability 
to our needs. Every new invention multiplies the 
opportunities for competent designers, builders, erect- 

engineers, etc. . . 

One of the best ways to train yourself to secure 
@ position as a Mechanical Engineer is through the 
home-study courses of the International Correspon- 
dence Schools. 

These courses are complete and up-' ‘late, and 
they are especially arranged to meet the iceds of the 
student who studies at home. 

They are particularly helpful because they are 
written by well-known mechanical engineers who 
‘have had years of practical experience in this field 
ae know the quickest, best way to solve every 
problem. 

Just mark and mail the coupon and we'll gladly 
send you Free Booklets describing the I. C. S. courses 
in Mechanical Engineering or any other course in 
which you are interested. 


Mail the Coupon for Free Booklet 


SS A A A 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7632-E, Scranton, Penna. 

Without cost or obligation, please send me one of your 
booklets and tell me how I can qualify for the position or in 
the subject before which I have marked an X: 

Mechanical Engineering Toolmaking ; 

Mechanical Course Blacksmithing and Forgirg 

Drafting ; Patternmaking 

Mechanical Drawing Foundrywork 

Complete Shop Practice Machine Shop Practice 

} Electrical Engineering Architects’ Blueprints 

Electric Lighting Contractor and Builder 

Radio Architectural Draftsman 

Ra‘':oad Positions Concrete Builder 

Civil Engineer 


Surveying and Mapping 
Metallurgy ()Mining 
Steam Engineering 


Structural Engineer 
Chemistry [J] Pharmacy 
Airplane Engines 
Agriculture and Poultry 





Architect Mathematics 
BUSINESS TRAINING COURSES 

Busi M t Spanish 

Industrial Management French 


Personnel Organization 
rete Management 


usiness Law 

Banking and Banking Law 
va 5 Ft (including 
Nicholson Cost A 


Advertising 

Better Letters 

Show Card Lettering 
Stenography and Typing 
Business English 

Civii Service 

ting Railway Mail Clerk 








Bookkeeping Common School Subjects 
Private Secretary High School Subjects 
Salesmanship Illustrating 
beso gaUeUE eee bies Bub ct eee sesso veeboccaes 
NINDS in Cute's shwnds Seren < oN's ile vv ds VOUS VS ceive 
shes ti's he tabsaniendrin «tiny aeiglatl State 








PREPARE FOR AN 


RI Auber 


—thru the onl acheok operated asa 
department of a large art organiza- 
tion. Commercial Artists trained 
the ‘‘Meyer Both Wey earn as high 
as $10,000 per year. We today have 
hundreds of students who had pre- 
viously studied in other art schools. 
Why? Because your instruction is 
based upon our everyday e: i- 
ence in meeting the art needs of 
leading advertisers. Home study 
instruction. Write for illustrated 
book telling of the success of our 
its. 


MEYER BOTH COMPANY 
Michigan Ave. at 20th St. (Dept. 35) Chicago, Ill. 

















City Populations Predicted 


(Continued from page 25) 


population of approximately 1,750,000,000, 
this planet can support 8,000,000,000 persons 
—more than four times as many as there are 
now. At present, only twenty-eight percent 
of the world population is in the tropics. 
Europe and Asia today support nearly four 
fifths of all the world’s inhabitants; in another 
three hundred years, Professor Penck esti- 
mates, the Europe and Asia total will have 
increased another half billion—and still be 
only a quarter of the world’s whole population. 
North America, he believes, will eventually 
support 600,000,000 people—some 200,000,000 
in the United States, the balance in Canada, 
Alaska, Mexico and Central America. He 
believes that Australia will have eventually a 
total population of something like four hundred 
and fifty million. But the densest population 


| will exist near the equator; he gives Brazil a 
| future population of 1,200,000,000. 


~ THE John Hopkins’ estimates, the shift 
from rural to urban population is sig- 
nificant. It is possible, from them, to calculate 
what the great cities of the country will grow 
to be, fifty or a hundred years from now. 
Even though the total population of the 
United States will apparently increase little 
more than fifty percent in the next seventy- 
five years, many of the larger cities will double, 
even treble, their present population. Taking 
the “law of growth” as a basis, it is possible 
to work out an estimate of what the leading 
cities of the country today will grow to be by 
the end of the century. Here are figures, 
based on their early “growth curves,” of ten 
cities:and their probable populations at the 
end of the century: 


1920 2,000 A.D. 


Se eer 2,701,705 5,400,000 
ce kes Piha 993,678 4,750,000 
ee Se ean 576,673 4,125,000 
Philadelphia............. 1,823,779 3,575,000 
IDS .c5d ons cesedes 733,826 1,725,000 
DETREI Coc oes Sn se hie 772,897 1,556,000 
ON I ree 48,064 1,450,000 
eS ee eee 315,312 1,175,000 
San Francisco. ........... 506,676 1,141, 

NIIIN, ia ie Dito o.oo ne 588,343 893,000 


Of course, these are only rough approxima- 
tions, dependent on the theory that conditions 
of growth will remain comparatively un- 
changed. At any time new conditions may 





mean starting out on a new basis—as Detps 
and Los Angeles have already done, Als 
with such figures as that for San Frane 
no account is taken of neighboring cities jj 
Oakland and Berkeley across the bay, Alamedy 
and San Raphael. Together they may form an 
imposing group, rivaling anything else on =| 









Pacific Coast. In the same way, Seattle 
Tacoma may form part of a great Puget 
Sound unit. F 





[N THE South conditions are al 
changing so rapidly that it is imposgj 
to say what tomorrow will bring. Fort Worth 
or Houston may be jumping forward in ap. 
other ten years in a way that will make even 
the phenomenal growth of the last decade 
seem merely a beginning. New Orleans, or 
Atlanta, may see the start of a boom that wil} 
equal the recent Florida excitement. And 
no one knows what Florida cities will do. 

But the great metropolis will continue to be 
New York. Dr. Pearl and one of his associates, 
Prof. Lowell J. Reed, have calculated the 
New York figures in full. In spite of the fact 
that the lower east side holds already the most 
densely populated district in the world, with 
219,256 people living in a total area of Jess 
than three quarters of a single square mile, 
they estimate that the growth of New York 
will continue until the present population has 
more than doubled! 

The population of New York City, on July 
13, 1925, was 6,103,384. By 1930, Professors 
Pearl and Reed estimate, it will be 7,032,000. 
But that is only for the metropolitan district 
itself. In the suburban area that is fed by 
New York as a center, the 1930 figure is 
11,450,000. By 2000 A.D., the figure for the 
total area will be 28,765,000, and for the city 
district alone 13,948,000. 

Think what that means! Already, on one 
corner, 40,000 people pass in a single hour, 
Crowding seems to have reached an absolute 
limit. What will the condition be fifty years 
from now, with the population doubled? How, 
in the year 2000 A.D., will that great New- 
York-area population of nearly 29,000,000 be 
housed, transported, fed? The answers to 
those questions will be told in another article 
to appear in an early issue. 





W onderland of Science 


(Continued from page 44) 


mission units.” This did not satisfy the 
scientists. They wanted a more delicate test 
than one in which a man listened to sounds 
and guessed at their relative loudness. They 
had found out another interesting fact—that 
while the human ear is not infallible when it 
comes to comparing two sounds, it can always 
note even the slightest difference between 
them. Put two loudspeakers side by side, and 
the ear can tell when they sound alike. 

So they took a loudspeaker that was con- 
ceded by judgment alone to be a good one. 
They worked with it and adjusted it until the 
ear could detect no change of volume when the 
pitch of the notes it responded to changed 
suddenly. All sounds reached the ear with 
almost perfect uniformity. The scientists re- 
corded and tabulated any slight variations. 
They labeled it, “Standard Loudspeaker.” 

Now whenever a loudspeaker is tested, they 
set it up alongside the standard instrument 
and try them out together. Throughout the 
entire range of sounds, the new speakers’ 
peculiarities are charted. 

No abstract tests, these; no applying of an 
arbitrary voltage to a set and measuring its 
response to some arbitrary electric current. 
Here, hooked up to a full sized antenna, the 
receiver actually receives. 


Graphic diagrams show what different 
makes of sets will sound like. Here is a curve 
that starts off enthusiastically on the low 
notes, to trail away and die when it reaches 
the middle of the chart. “That set,’’ Senauke 
says, “gargles and bellows—you can’t under- 
stand a word it says.” For speech is a matter 
of high frequencies. The best sets respond to 
the high-pitched tones by which you recognize 
a friend’s voice, not alone the lower notes that 
merely carry the “body” of the sound. 

Another curve leaps up from the middle of 
the chart, rises to a dizzy height, and then 
drops away as fast as it rose. Grating, scratch- 
ing and hisses will greet the man who turns 
on that set. Here is a curve with its peak at 
the high end; that promises to give a brilliant 
high-pitched tone, a good quality for speech, 
but no mellowness at all. It will leave out all 
the bass notes of an orchestra. 

Clear across one chart undulates a curve in 
what is nearly a straight, horizontal line. “The 
set that made that curve,’ Senauke said, “is 
about as near perfect as you’d hope to find. 
You can hardly sing a note, or hit one on a 
musical instrument, that it won’t respond to.” 

Strange curves—charts on paper from which, 
as by wizardry, they are finding out things you 
want to know about tools and radios. 
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trical machinery. Course designed to be completed 
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banks’ grew thicker, the river traffic denser, 
until the clamor of sirens penetrated even 
above the noise of his engine. 

Now the towering skyline of Manhattan 
came into view. He swung almost to the edge 
of the Palisades, then straight to a landing 
field at the northern end of the island. While 
his assistants filled the gas tank, Curtiss 
rushed to telephone the editor of the World. 

“TI have landed in New York City,” he 
announced, “but I am going on down to 
Governors Island.” 

New York’s millions watched, unbelief 
changing to amazement among the throngs 
that jammed windows and roofs along the 
river front. Curtiss flew out of his way to 
circle Liberty’s torch, then dropped to a per- 
fect landing on Governors Island parade 
ground. 

One hundred and fifty-two miles he had 
flown, in an actual time in the air of two hours 
and fifty-one minutes, at an average speed of 
fifty-two miles an hour. 

“A wonderful performance!” exclaimed 
General Frederick Dent Grant, commanding 
— at the Island, as he seized the flier’s 
1and. 


EOPLE at last admitted that aviation had 

“arrived.” Flyers everywhere were in- 
spired to seek new records for air travel. 
Charlie Hamilton flew from New York to 
Philadelphia and back on June 13th in a Curtiss 
plane; the first round-trip flight between tivo 
large cities, winning the prize offered by the 
New York Times. On the 4th of July Curtiss 
at Atlantic City won the $5,000 prize for the 
first aviator to fly fifty miles over the ocean. 
On the same day Walter Brookins in a Wright 
machine made a new world’s altitude record— 
6,000 feet. Then, on August 30th, Curtiss 
made another world’s record, the longest 
flight over open water, sixty-four miles over 
Lake Erie from Cleveland to Cedar Point and 
back again, in a driving rainstorm. 

Aviation meets were held everywhere, the 
summer of 1910. Exhibition flying at Sheeps- 
head Bay, New York, in August, with five 
Curtiss flyers in the air at once; a marvelous 
spectacle. Here McCurdy, of the old Aerial 
Experiment Association, first demonstrated 
wireless communication between a plane and 
the ground. Claude Grahame-White came 
from England with a Bleriot monoplane and at 
Boston beat Curtiss by a slight margin. And 
that was the end of Glenn Curtiss’ air racing. 
Just as in the old bicycle days he stopped racing 
when he was beaten at Syracuse, now he con- 
cluded to let the younger fellows, his pupils, 
do the exhibition flying and racing while he 
devoted his time to developing the airplane, 
inventing improvements. 


foe international challengers went after 
the Gordon Bennett cup again that sum- 
mer. Curtiss had built a monoplane, but at 
the last minute decided not to fly in defence 
of his trophy. Eugene Ely competed in a 
Curtiss biplane. A. J. Drexel, Jr., was a con- 
testant in an imported Bleriot. The Wright 
brothers entered. So did Hamilton. Alfred 
Leblanc, the French contestant, had probably 
the fastest machine, but crashed into a tele- 
graph pole at Belmont Park, and Grahame- 
White, the Englishman, flying a French ma- 
chine, took the International Cup back across 
the Atlantic. 
Now the Army and Navy began to get in- 
terested in flying. Congress made trifling ap- 
propriations for flying experiments—$125,000 
for the Army, $25,000 for the Navy! Curtiss 
offered to teach, without charge, all the Army 
and Navy officers whom their departments 
might detail to learn to fly and, early in 1911, 
established the famous (Continued on page 142) 
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flying port at San Diego, with five pupils. 

Now, besides getting the Army and Navy 
into the air, Curtiss wanted to demonstrate 
his own earliest theory that flying over water 
could be made as safe and as practical as flying 
over land. The New York World suggested 
transportation by airplane of a message from 
a ship at sea to shore. A platform was rigged 
on the after deck of the Hamburg-American 
liner Pennsylvania, from which McCurdy was 
to fly back to New York from outside Sandy 
Hook. But a careless mechanic left an oil 
can on the platform. McCurdy’s propeller 
struck it and was shattered, and that first 
experiment proved nothing. But the cruiser 
Birmingham was rigged with a similar plat- 
form, and on November 14, 1910, Eugene 
Ely flew from ship to shore at Hampton Roads, 
Virginia. 

It seems commonplace enough now, but the 
whole world got excited over that feat. “‘ Now 
fly from shore to ship,”’ said the Navy, and on 
January 18, 1911, Eugene Ely made a success- 
ful shore to ship flight, landing on the deck of 
the U. S. S. Pennsylvania in San Francisco 
harbor. 

At San Diego Curtiss and his mechanics 
were busy building planes that would float, 
reshaping, rebuilding the pontoons, until one 
day late in January, 1911, Curtiss took one 
of them out to see how it would behave on the 


| water. 


fe HAD no idea of going into the air at that 
time, though I knew it was possible,” he 
told me. “Nobody had ever risen from the 
surface of the water. But this machine handled 
so beautifully that my action in elevating the 
plane was more instinctive than intentional. 
One second I was skimming the surface of the 
bay and in another I found myself in the air. 
It rose with a suddenness and ease that sur- 
prised me. I flew half a mile over land, turned 
and alighted on the water. Several naval 
craft in the bay tooted their sirens in applause. 
I rose again from the water, this time in- 
tentionally. and again alighted. I had got 
what I was after.” 

Now men could fly anywhere. First the 
land routes had been conquered, now the sea. 
Only time and money were needed to reduce 
the problem of world-wide flight to practical 
accomplishment. Now the airplane could fly 
from the shore to any ship, or from one ship 
to another, alighting on the water and being 
lifted aboard by the ship’s tackle, as Curtiss 
himself proved within a few days, when he 
flew out to the Pennsylvania, was lifted with 
his plane to the battleship’s deck, was lowered 
again to the water and flew back to shore. 


THt was another great aviation year,’ 


1911. The Navy bought two of the new 
hydroaeroplanes. The Army bought four or 


| five aircraft. The first mail ever carried by 


airplane was taken from Mineola, N. Y., to 


| Garden City by Capt. Beck, with the Post- 
| master General of the United States as a pas- 
| senger. Curtiss’ agents visited Europe and 


South America, selling planes to France, to 
Russia, to Brazil. Then, on December 5, 
1911, the United States Patent Office granted 
the patent application of the Aerial Experiment 
Association, a patent on the aileron. 

The Aero Club of America crowned a tri- 
umphant year for Curtiss by awarding to him 
the Robert J. Collier trophy for the most sig- 
nificant advance in aviation during the year, 
and issuing to him Air Pilot’s License No. 1. 

But Glenn Curtiss wanted an aircraft which 
could float, navigate the water—a flying boat. 
In November, 1911, he made a secret trial 
of such a craft, and on January 10, 1912, the 
flying boat flew. 


Meantime the injunction which the Wrights 
had obtained, restraining the sale of air 
by the Curtiss Company, had been dissolved, 
though the patent litigation was by no means 
at anend. Extension after extension was made 
to the motor and plane shops at Hammonds. 
port until, by the end of 1912, Curtiss’ com. 
pany was turning out an airplane a day. 

One question now ‘was on everybody’s 
tongue. “Who will be the first to fly across 
the Atlantic?” Rodman Wanamaker, mer. 
chant, sportsman and aviation enthusiast 
commissioned Curtiss to build a bigger flyi : 
boat with a bigger hull than anything that had 
gone before, and arranged with Lieut. J. C. 
Porte of the British Navy to undertake a 
trans-Atlantic flight. Work on this flying 
boat, the America, was begun in December, 
1913. It was almost ready to fly when, in 
August, 1914, Germany and Great Britain 
went to war. Lieut. Porte was recalled for 
service and the America was bought by the 
British Government for submarine-detecting 
patrol duty. 


N THE meantime two honors had come to 
Curtiss which, among all of his aviation 
triumphs, he cherishes most highly. First 
was the award to him, in May, 1914, by the 
Smithsonian Institution of Washington, of the 
Langley medal for aerodromics, a pound of 
pure gold, presented for services in the de- 
velopment of artificial flight, and received 
from the hands of his pioneer associate, Prof. 
Alexander Graham Bell. The other was his selec- 
tion by the Smithsonian Institution to prove 
that Prof. Samuel P. Langley, the Institution’s 
famous secretary, had actually built a flying 
machine that could fly. ‘ 

Curtiss took the old Langley aerodrome of 
1903 from its resting place in the National 
Museum, and shipped it to Hammondsport. 
What happened then is perhaps best told by 
the inscription on the placard set up in front 
of the machine, in the Museum at Washington. 

“In 1914,” the inscription reads, after de- 
scribing Professor Langley’s ill-fated efforts 
to make his machine fly, “‘the experiments were 
resumed, using all available parts of the orig- 
inal machine. The frame and engine were the 
same as in the first trials; the reconstructed 
wings were used without the leading edge 
extension; the control surfaces were recon- 
structed; and launching pontoons with neces- 
sary trussing were substituted for the original 
catapult. Thus equipped, and weighing over 
forty percent more than in 1903, with Glenn 
H. Curtiss as the pilot, it was successfully 
flown at Hammondsport, N. Y., June 2, 1914. 
With a more powerful engine and tractor pro- 
peller, it was subsequently flown repeatedly. 
These tests indicated that the original machine 
would have flown in 1903 had it been success- 
fully launched. After the Hammondsport 
flights the machine was restored in accordance 
with the original drawings and data under the 
supervision of one of the original mechanics, 
using all original parts available. In 1918 the 
machine thus restored was deposited in the 
National Museum for permanent exhibition.” 


i? A few short months al] Europe was at war. 
Germany alone had airplanes, dirigibles, 
equipment for war in the air. France and 
England were caught unprepared. Nowhere 
in the world had anybody but Glenn Curtiss 
ever built two airplanes alike. Nowhere else 
was there a factory equipped and ready to 
turn out planes and motors at high speed. 

“The British Government wants you to 
build all the planes you can as fast as you can,” 
was the substance of the message Glenn Curtiss 
received through the British Embassy at 
Washington. (Continued on page 143) 
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“What kind of planes do you want and how 
much will you pay for them?” he replied. 

“Whatever kind of planes you can build at 
whatever is a fair market price,” was the 
answer, in response to which every other ac- 
tivity of the Curtiss plants was suspended. 

That almost ends the story of Glenn Curtiss 
as an individual pioneer of the air. From then 
on it is the story of the Curtiss companies, 
capitalized by Wall Street financiers, building 
planes for Great Britain, planes for the United 
States Army and Navy, merging patents with 
the Wrights and all the other airplane builders, 
at the demand of the United States Govern- 
ment, in the patent pool of the Manufacturers’ 
Aircraft Association. It is the story of the co- 
éperative development by the Navy and Glenn 
Curtiss of the flying boat into the “N. C.” 
type, one of which, the N. C. 4, a few months 
after the Armistice, was the first flying craft 
to cross the Atlantic. 


LENN CURTISS today still dreams of 
aviation, although at the moment he is 
more interested in building new communities 
in Florida. We sat on the veranda of his rural 
lodge at the northern edge of the Everglades. 
There he told me most of what I have set down 
in these articles. 

“We have only just begun to learn how to 
fly,” he said. *? This is only 1927; it was less 
than nineteen years ago that I made my first 
flight. More has been done in the eight years 
since the war ended,’ toward the real develop- 
ment of aviation, than in the eleven years of 
flying before that. War called for high power, 
light weight, great maneuverability—the es- 
sentials of stunt flying. It put a stop for years 
to developments looking toward safety, en- 
durance, stability in the air, the essentials of 
commercial air navigation. Some day,” he 
went on, musingly, “I may start building 
planes of a different type from any that have 
yet been constructed. Everybody who has an 
interest in aviation owes it to himself and to 
the public to do everything he can to make 
passenger and freight flying as cheap as rail- 
road transportation, as popular as the auto- 
mobile, and safer than either.” 
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Fred Milkert, Roselle, Wlinois, 
writes: “Last June I sharpened 
253 lawn mowers for which I re- 
ceived $542. Today thedream of my 
life—ashop of my own—is realized.” 


A Big Money-Making Business 
A Business to Enthuse over—The ‘Ideal’ Lawn Mower Sharpener 


A wonderful invention that sharpens lawn mowers scientifically — 
perfectly; does the work as nothing else cam 15,000 in nA 


ore, Twin Falls, W.F Kendt, Buffalo, writes: “I £.W.McCormick, Saginaw, 
idaho, writes: “The Ideal sharpened 994 lawn mowers last sea- Mich., writes: ‘I ground over 
Grinder, as a sideline, netted son and the receipts were nearly $2,100 5,000 mowers during the past & 
mea profitof$1200in 90days.” which is not bad for a side line.” 


Lawn Mowers Sharpened to Razor Edge— 


People glad—owners delight in mowing lawnwith mowersharpened on an**Ideal’*. Mowers 
run light—click-click-click and the grass is cut. Build permanent business for yourself, 
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yearsbesidesworkingatmy trade, 


You Start Now 


No town too small. D.S. Newcomer of 
Vinton, Ia,writes: “People come from 
miles around and from other towns 
to have their mowers ground. 


Use Your Spare Time 


If you work at a trade, put an 
“TIdeal’”’ in your basement and 
earn $4 to $6 an hour evenings 
and Saturday afternoons. 


WRITE - TODAY £2202 2; 
this wonderful money FREE 
making machine. 


THE FATE-ROOT-HEATH MFG. CO. 
Plymouth, Ohio, U. S. A. 


‘Ginn & 

USE THIS—MAIL IT TODAY 

The Fate- Root-Heath Company 

918-944 Bell St., Plymouth, Ohio 

Please mail at once free illustrated Cata- 
g log of the Ideal Lawnmower Sharpener. 
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card if you enclose stamp to pay postage. Write to- 


day for ik. 
F. W. TAMBLYN, 437 Ridge Bidg., Kansas City, U.S.A. 
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Thousandsneeded. About 9,000 Cer- 
tified Public Accountants in U.S. 
Many earn $5,000 to $20,000. We // 
train you thoroly at home jn your 
spare time for C, P. A. examina- 
tions or executive acceunting 
positions. Previous bookkeep- 
ing knowledgeunnecessary— // 
we ome you —— ground 
up. Our training is super- 
wey wa scm: ERE! 
. P. A., assis y staff of C. P. 

A.’s. Low cost—easy terms. Write a 
now for valuable 64 page book free. 

GaSalle Extension University, Dept.683-H Chicagd 








Have You An INVENTION? 


Ifso the WORLD PROGRESS will 


send you upon request sample copy Free containing 
Suggestions to Inventors as to Inventions Needed. We 
invite manufacturers to address us regarding inven- 
tions they want. Subscription for one year cents. 


WORLD PROGRESS PUB. CO., INC. 
room 202 Victor Bidg. Washington, D. C. 



























SCHOOL FOR BUILDERS 
RRR tions forbuilding. $3,000 
to ear fo 


E PRINTS Ree 
whocan read blueprintsand 

° lay out building work. 12 
im dee stWilafae weeks’ fascinating study at 
IZISARY ae Chicago Tech, School for 

Cut Method. building expert. Acommon 
schooling is all you need. 
Practical instructors. Part time work available; earn 
Evening Classes. Enter any time. Write for free 
facts and | information on this short 12 weeks’ course. 


Builders makes you a trained 

while learning. Free employment service. Day or 
Dept. . 

nseest2etn se. Chicago Technical College 
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chance. Common sense education sufficient—no political 


' “RAILWAY MAIL CLERKS 
MAIL CARRIERS—POSTOFFICE CLERKS 


$1700 to $2700 a Year for Life 


U 
s 

No “‘lay-offs”” because of strikes, poor business, etc.—sure pay © FRANKLIN INSTITUTE, De : 
—rapid advancement. City and country residents stand same : Rush fo ere ie ae aha we 3 





MEN—BOYS 


18 to 45 
Coupon Before You Lose It 
s SSesseseasecaase P Seceeceesaaaaaa: 
. J-265, Rochester, N. Y. 
e book with (1) A 
below; (2) Free 













| description of the position checke 














Sty js eee 





(C)Postoffice Clerk ($1700 to $2300) 
OOCity MailCarrier ($1700 to $2100) 
CCustoms Positions ($1140 to $1860) 
(Rural Mail Carrier ($2100 to $3300) 


TEADY WORK Cut coupon and mail it ()Railway Mail Clerk ($1900 to $2700) 
before turning the page. ® 
Ss. = <i 
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POPULAR SCIENCE MONTHLY 


Guard Against These Thieves 
of Tire Mileage 








Vulcanize First 
and Make it Last 


















a 


Slow Leaks—the vicious thieves of tire mileage. Guard 
iy against them by vulcanizing puncture repairs. 


You vill 


find it good economy to pull off any temporary cemented 
patches on your tubes and Shaler vulcanize the repairs. 


Leaky puncture repairs soon steal thou- 
sands of miles of service from your tires 


There is only one way to repair tubes 
to be as good as new—vulcanize. It is the 
same method of fusing rubber to rubber 
that tire manufacturers use in making 
tires. The patch actually becomes a part 
of the tube—welded with heat. It stretches 
with the tube, flexes with it, but it can- 
not loosen. 


This is the way the Shaler 5-Minute Vul- 
canizer fixes punctures for you anywhere. 
And it is so simple and safe that even a 
child can use it. 


This Best Way is the Easiest, Too 


To make a repair you simply clamp one 
of the Shaler Patch-&-Heat units over the 
puncture, light the fuel, give it five min- 
utes to cool, then unscrew the clamp and 
throw the little fuel pan away. That’s all. 


Complete outfit-$1.50. Sold 
wherever auto accessories are 
carried. Extra Patch-@-Heat 
behets vie a box. Prices 

ightly higher in 
and far West. 
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The repaired tube is as good as new and 
ready for immediate use. 

The Shaler Patch-&-Heat Unit, as you 
note, is the secret of this simplicity. No 
gasoline—no sticky cement—no muss. It 
is a little metal pan containing a disc of 
prepared solid fuel to provide exactly the 
correct amount of heat to vulcanize the 
pe to the tube. The pach is on the 

ottom of the pan and is the highest 
grade of pure raw rubber. 


Wherever You Are, Have Your Punc- 
tures Repaired the Shaler Way 


Be sure you have one of these handy 
little Shaler 5-Minute Vulcanizers in your 
car today. Carry it under the seat—always. 
Wherever you are, when the emergency 
comes, you'll be pleased with the ease 
with which it does the job. * * Too, when 


_ you have tires repaired, ask to have the 


patches Shaler Vulcanized. Tire repair men 
everywhere use Shaler equipment. 

Tire = poe Men—A new Shaler Book, 

“The Repair and Vulcanizing of Rub- 

ber Tires”’ is just off the press. Write 

for your copy today. & 


The SHALER Company, Waupun, Wis. 
1001 4th Street 
W orld’s Headquarters for Tire Repair Equipment 
Branch Factories—Beeston, Eng. and Montreal, Can. 
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5 MINUTE VULCANIZER 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
R. R. DONNELLEY & SONS CO., CHICAGO 

















Here Are Correct Answ ar 
to Questions on Page 5] 


1. The harbor of Pago Pago on the island 
Tutuila southwest of the Hawaiian Islay 
The ancient volcano that forms the island sq 
so that the sea broke into its crater, form 
the beautiful harbor now occupied as an Ame 
can Naval base. 

























2. At the south end of Monterey Bay, G 
fornia, lies the Monterey Peninsula, on whigw 
grow two remarkable species of trees—{ 
Monterey cypress and the Monterey pin 

hese grow naturally nowhere else in the worl 
The twisted weirdly-shaped trees so often se 
in pictures of Monterey belong to this s 
and vanishing kind of cypress. 


3. This still is a mystery. Scattered over the 
eastern half of the United States are roundish 
hills and long mounds, sometimes shaped Mike 
serpents, constructed long before the white 
men came to America. Scientists believe they 
were built by the ancestors of the American 
Indians. 


4. Because the Bermuda Islands possess 
streams. The roofs are used to collect rain 
water for water supply, and for sanii 
reasons it is necessary that the roofs be kept” 
clean and whitewashed. The water is stored in 
tanks and cisterns. 


5. Because the peculiar straw out of which 
the best grades of Panama hats are woven, 
known locally as “paja toquilla,” grows in 
Panama. The hat-making process is a rather 
complicated one of soaking and working the } 
straw in addition to weaving. 


6. On the River Towy, in southwestern Wales, 2 . 
you still can see boats constructed exactly as |” 
they were in Roman times. 


7. The floating islands of the Nile are really 
masses of the famous papyrus plant, that sup- 
plied the Egyptians with their paper. Matted 
masses of the plants frequently are torn loose 
by the current and float as actual islands, | 
large and strong enough to support many men. 


8. They were gardens built on top of a struc- 
ture of great arches, such as the arches that 
support modern stone bridges, because Baby- 
lon was very flat and subject to floods. Water 
for irrigating them was brought up by bucket 
pumps worked by slaves. 


9. This used to be a more or less common 
medicine all over the world. At present, so far 
as is known, the common use of the monkey- 
ash medicine survives only in Siam, where na- 
tive doctors consider the ashes a valuable 
remedy for consumption and other diseases of 
the throat and lungs. Gradually, however, 
modern medical knowledge is spreading into 
these remote countries, too. 





10. Nearly two thirds of the world’s supply 
of tin comes from the southern part of the 
Malay peninsula. Politically this country is 
under British protection and is known as the 
Federated Malay States. 


11. In ancient Babylon more than five 
thousand years ago the people settled along 
the banks of the Tigris and Euphrates con- 
structed a great network of irrigation canals, 
dikes, and storage reservoirs, by which the 
water of the two rivers was distributed over the 
plains. 


12. These two rivers are branches of the Nile, 
south of where it divides at the city of Khar- 
tum. The names refer to the appearance of the 
water. The White Nile is usually milky from 
fine rock dust suspended in it. The Blue Nile 
contains little mud and is clear and blue. 
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port, Health, 
Economy, 


1 sen naa trips, the very ones you have 
promised to take “some day” — glori- 
ous week-end tours over back-country 


routes— you can afford them all with a 
Harley-Davidson! 


Happy, carefree miles over winding rural 
roads, with the fresh country breeze in 
your face—that’s motorcycling, the sport 
of a thousand joys! 


It all costs only one cent per mile with a 
Harley-Davidson Single. This new-type 
motorcycle travels 80 miles per gallon, 
and is safe and dependabie. Any 2x8 
foot space will park or house it. 


Easy to buy, too. Ask your Harley-Davidson 
Dealer about his Pay-As-You-Ride Plan. Price, 
complete with 3-speed transmission and full 
electric equipment, f.o.b. factory, . . $235 


Mail Coupon for Literature. : | a el 












HARLEY-DAVIDSON MOTOR COMPANY 


C7. he Department PS Milwaukee, Wisconsin 
HARLEY-DAVIDSON 


e 
Ne W -Ty p e S The Hasles-Dasiioms Ras tachaes Single 
Motorcycle rete 


——— i i 


Mail HARLEY-DAVIDSON ‘MOTOR COMPANY 
Department PS, Milwaukee, Wisconsin 


1 
this! 0 Interested in Single; send catalog. 
| 





Safe, To Work and Back ’ , 
Comfortable, 
Easy to Ride! 









CD Interested in low-cost delivery service. 
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Stitching Steel 


UZZING like an enormous insect, this amazing 

machine moves along its track, leaving a single 
plate where formerly there were two. An automatic 
electric welder—a wonderful product of an age of won- 
derful machines—it stitches together the two plates of 
steel as easily as cloth can be sewn. 





On it goes, smoothly, untiringly, making a weld that is firm 
and strong. Day after day, it makes better joints and does 
: more work than the most competent hand welder. 





It’s just one application of electric welding, the process 
! that has made over industries and built up new ones— 
‘ the modern process of fabrication of metal products. 


neers will advise with you on its 
application to your business, whether 


Every manufacturer in the country 
should become familiar with electric 





arc welding and its hundreds of appli- for production or maintenance, 
‘ cations. The General Electric Com- and will suggest the proper equip- 
: pany will be glad to furnish you with ment. Address Schenectady, N. Y., 
1 booklets on the subject and G-E engi- or nearest sales office. 


GENERAL ELECTRIC 
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aeies® | Make your own movies © 
— with a Ciné-Kodak 


Just a click of 
the switch, and 
your picture is 
on your screen. 














Its results will delight you 
Its simplicity will amaze you 


ed T was the, simplicity of the Kodak that created amateur 
\ ids Sight your photography; fos.ered it, maintained it. The Ciné-Kodak 
Cind-Kodak at is grounded on the “‘know how’’ gained by che Kodak com- 
waist height or eye . ; - 

level, pany in forty years of successfully serving the amateur picture 
maker. It fits the amateur requirements in motion pictures 
as fully as did its predecessor in making ‘“‘stills.’” It puts 
Kodak simplicity into the movies. 

‘The Ciné-Kodak provides every essential to the making of 
good pictures, with nary a bothersome non-essential. In quality 
it is an instrument of precision; its anastigmat lens fulfills 
every reasonable requirement without ‘the bother of shifting. 
In operation itis as simple a8 a Brownie. The film finishing 
is done in our own laboratories at no extra charge. Anybody 
can make good motion pictures with a Ciné-Kodak. 


You press the button... we do the rest 











pose voc dd ric agriad Completé outfit, Ciné-Kodak B for picture taking, Koda- 
$-<vith dinateur standacd 16 mm.) scope.C for projecting, and screen, $140.. Write for the 
Kodak Film in the yellow box. booklet ‘Motion Pictures the Kodak Way.” 


Eastman Kodak Company, Rochester, N. Y., 7% Kodak City 





